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THE HONO-BAIL FOB HIGH-SPEED TRAVEL. 

The mono-rail railway has achieved a sufficient 
measure of success to entitle it to rank as a standard 
system of construction, at least for certain classes of 
work. At present the system is restricted almost ex- 
clusively to railways designed for the hauling of 
freight by draught animals or by manual power on 
plantations, or to light railways which act as feeders 
to the main lines of traffic. It has found its most ex- 
tensive field of operation in India and some parts of 
South America. Only of late years has it attracted 
more than occasional attention as a possible means of 
passenger traffic, although the mono-rail line between 
Listowell and Ballybunion, Ireland, nine and one- 
half miles in length, has been for some years in suc- 
cessful operation. In our issue of May 5, 1900, we gave 
illustrations of the Langen mono- rail railroad betw^n 
Barmen and Elberfeld, Germany, which must be .cotf- 
sidered as the most important development yet made 
in this direction. This is a double-track, elevated line, 
carried upon steel posts and A-frames. The trains are 
made up of full sized cars, each with a seating capa- 
city of fifty people, the average running speed of the 
trains being twenty miles an hour. 

In both the Irish and the German lines above re- 
ferred to, there is no attempt to obtain exceptional 
speeds, the operation of both systems conforming to 
the common practice of suburban and light railways. 
Rightly or wrongly, however, the advocates of the 
mono-rail construction claim to see in the system spe- 
cial qualifications for the running of abnormally fast 
express trains, and, as was to be expected, some highly 
absurd claims have been made and impossible methods 
of construction and operation suggested. The propo- 
sal which is just now attracting the most attention is 
the construction of an express railroad between the 
cities of Manchester and Liverpool upon what is known 
as the Behr system, in which the weight of the train is 
borne by a central elevated rail, and the cars are 
guarded against excessive oscillation by means of 
steadying rails placed below the level of the single 
rail, one on each side of the structure. The first ap- 
plication of the company for the riecessary parliameut- 
aiy powers met with refusal ; but it seems that another 
effort is to be made to obtain the necessary powers, and 
as the project is backed by the powerful influence of 
Sir William Preece, so long identified with the British 
Post Office, it is considered probable that it will be 
carried through. The " trains," which are to be elec- 
trically operated, will consist each of a single coach 
weighing 45 tons and seating 64 passengers. These cars 
are to be started at ten minute intervals, and traveling 
a$ the rate of 110 miles an hour, they will cover the dis- 
tance of 34J^ miles in twenty minutes. There will 
be no intermediate stations, switches, or crossings. 
In a paper published recently upon the subject, Sir 
William Preece seems to be perfectly satisfied that this 
high speed can be maintained, and that, although the 
fares will be slightly lower than those charged upon 
the standard form of railway, the enterprise will prove 
to be profitable. 

In the interests of high-speed transit it is to be 
hoped that parliamentary obstruction will be removed 
and that the possibilities of extremely fast travel may 
receive the thorough testing which would result from 
the completion of the proposed road. No one who 
considers the wonderfully rapid development of elec- 
trical traction since its inception can affirm that a pro- 
posal to raise the speed of inter-urban traffic to 100 
miles an hour is chimerical either from the standpoint 
of the engineer or the capitalist. With a properly con- 
structed track, transmission lines and motors, a mean 
speed of over 100 miles au hour could certainly be 
achieved; and if the company, as they state, can carry 
passengers between Manchester and Liverpool at 
aboot the same fare as is charged on the present rail- 
roads, and in half the time, it is certain that they will 
secure a sufficient volume of travel to render the un- 
dertaking profitable. We do not, however, for a mo- 
ment believe that the mono-rail is indispensable to the 
realization of extremely high speeds, for it would be pos- 



sible to run a train at equal speeds over a surface road, 
provided the proper superelevation of the outer rail 
were given. The advantages of the system seem to lie 
chiefly in the fact that by carrying the trains well 
above the surface, the risks that are incidental to all 
sarfaee lines on account of crossings, open gates, 
broken fences, etc., are entirely removed. 
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THE WATEB-T1TBE BOILEB ON TBIAL. 

It cannot be denied that the disappointing results 
that have followed the recent wholesale introduction 
of the water-tube boiler into the British navy shook, 
for the time being, the faith of engineers in water- 
tube boilers as such, and caused something of a revul- 
sion of feeling in favor of the cylindrical boiler of 
the well-known Scotch type. The steam engineer- 
ing world has awaited with considerable interest and 
anxiety the official report on the subject, and now that 
it has been some time before the public, and there has 
been an opportunity to weigh the evidence, it is gea- 
erally conceded that the water-tube boiler, as a type, 
stands pretty much where it did before, and that its 
relative merits and demerits have not been affected one 
way or the other. All that was claimed for the water- 
tube boiler has been realized, and its failures in the 
British navy are not chargeable to the boiler, as such. 
In proportion to its power, it is considerably lighter 
than the Scotch boiler ; it carries considerably less 
water; and it possesses the advantage (scarcely to be 
overestimated) of enabling a ship to raise steam and 
get under way in far less time than was possible with 
the older type. 

According to the memorandum submitted by the 
British Admiralty, the failure of the Belleville boiler is 
to be attributed more to the inexperience of the boiler 
500111 staff than to any inherent defects in the boiler 
itself. There is no denying that it has proved to 
be an extravagant coal consumer ; but it seems that 
after economizers were added, and the staff had 
become thoroughly familiar with the management of 
the boilers as thus equipped, the coal consuiuptiou per 
horse power compared favorably with that of the 
ordinary cylindrical boiler. It has been found that 
there is a strict relation between the economical re- 
sults achieved and the degree of training of the crews. 
When in the course of this elaborate experiment (for 
it is nothing less) important defects occur in any part 
of the machinery of new ships, the best method of 
remedying the trouble is jointly considered by the 
builders, by the dock yard officials, and by the Ad- 
Uiiralty erigineers. It becomes necessary to determine 
whether the defect is to be remedied by a different 
method of handling the machinery, or whether it calls 
for some radical change in the plant itself. After a de- 
cision has been reached, it is frequently necessary to 
delay the changes until the ship can be laid off ; and 
even when the alteration has been made, prudence . 
dictates that it should be generally adopted only after 
it has been given a trial upon one or two ships selected 
for the purpose. All of this takes considerable time, 
and progresses necessarily slow. 

That the Belleville boiler is not merely valuable for 
strategical and tactical reasons, but compares favora- 
bly with any other type in efficiency, is shown by the 
recent trials of the sloop "Vestal,'" which, on her full 
power trial, with 331 pounds boiler pressure, an air 
pressure of 037 inch, and a total indicated . horse 
power of 1,451, showed a water consumption of 16"8 
pounds, and a coal consumption of 153 pounds per in- 
dicated horse power per hour. At five sevenths of full 
power, the water consumption was 15 6 pounds, and 
the coal consumption fell to the remarkably economi- 
cal figure of 1 3 pounds per indicated horse power per 
hour. At halt power, with a water consumption of 
1553, the coal consumption was r41 pounds per indi- 
cated horse power per hour. These results, it will be 
seen, compare favorably with those which are now 
obtained on the "Deutschland," whose equipment 
may be taken as representative of the latest merchant 
marine practice. This vessel, it will be remembered, 
showed a full power consumption of 1'45 pounds per 
horse power per hour. 



THE "WISCONSIN" AND THE "VAEIAG." 
The builders of the "Oregon" are to be congratu- 
lated upon the fact that the excellent work which they 
put into that fine ve.ssel has evidently been duplicated 
in the second battleship which they have built for the 
United States navy, the " Wisconsin." At a time when 
naval men were complaining of the wide disparity 
which existed between the speeds achieved by. naval 
vessels on government contract trials and their subse- 
quent performance on actual duty, the memorable trip 
of the " Oregon" around Cape Horn proved that this 
ship, at least, was an exception to the rule ; and as a 
fitting climax to her performance, in the long chase 
after Cervera's squadron she showed herself to be the 
fastest of the battleships, and at least a match for the 
cruisers. Dispatches from the Pacific coast state that 
on her trial trip in the Santa Barbara Channel, the 
" Wi.-^coiisin," a sister ship to the "Alabama," whose 
excellent record of 17 01 knots an hour was recently 
mentioned in this journal, covered the trial course at a 



speed of 17*1 knots an hour, thereby constituting her- 
self the fastest battleship in the United States navy. 
The new battleship is a vessel of over 11,000 tons dis- 
placement, and was required to show a contract speed 
of 16 knots with an indicated horse power of 10,000. 
That she should have exceeded this speed by I'l 
knots is highly creditable, and suggests that in this 
vessel, as in a previous warship constructed at these 
works, the builders have voluntarily enlarged the 
capacity of the engines and boilers. 

Only a few days prior to the trial of the "Wis- 
consin," the William Cramp & Sons Shipbuilding Com- 
pany achieved a notable success with the Russian 
cruiser "Variag," which by the terms of the contract 
was required to maintain a speed of 33 knots an hour 
for twelve consecutive hours. It will be remembered 
that during the first trial, held some two or three 
months ago, the "Variag" maintained the required 
speed for several hours, or until the failure of one of 
the cylinders necessitated postponement. On the trial 
recently held, the "Variag" maintained a speed of 
34'25 knots for twelve hours, a performance which, on 
account of the duration of the test, places this speedy 
cruiser among the very fastest of the vessels of her 
class. While it is true that the two Chinese cruisers, 
"Hai Tien" and " Hai Chi," of 4,300 tons displace- 
ment, achieved a mean speed of 34 knots during four 
separate runs over the measured mile, this is certainly 
not more creditable than the maintaining of 3435 
knots for twelve consecutive hours. 



THE LATEST DEVELOPMENTS OF WIBELESS 
TELEGBAPHY. 

At the recent annual gathering of the British Asso- 
ciation at Bradford, England, Sir William Preece, who, 
as electrician to the English Post Office, rendered vala- 
able service to Marconi in the introduction of feis sys- 
tem of wireless telegraphy into England, delivered a 
lecture upon his own experiments in the utilization of 
the Hertzian waves for transmission of art-iaulate 
speech without the assistance of connecting wires. 
The first experiments were conducted across Loch 
Ness in the Highlands of Scotland, as long ago as 
February, 1894, and they had in view the transmission 
of Morse signals by means of his electro magnetic 
method of wireless telegraphy. Two parallel wires, 
well earthed, were arranged one on each side of the 
lake,and the apparatus was so arranged that the wire 
could be systematically shortened with a view to ascer- 
taining the minimum length necessary to record satis- 
factory signals. During the experiments an attempt 
was made to compare telephonic and telegraphic sig- 
nals, and determine whether it was possible to trans- 
mit vocal sounds in the same manner in which the 
Morse signaling was being conducted. It was found 
that when the length of the parallel wires was reduced 
to 4 miles on each side of the water, it was possible to 
exchange^artioulate speech across the loch at a dis- 
tance of 13^ miles. 

Shortly after this, however, Marconi's practical :ap- 
plication of the Hertzian waves occupied the atten- 
tion of the electrical world to the exclusion of Preece's 
experiments, but in 1899, after having identified him- 
self conspicuously with Marconi's work, Preece re- 
turned to his former investigation. His new experi- 
ments were of a more elaborate character, and they 
conclusively proved the fact that the maximum effects 
are produced when the parallel wires are terminated by 
earth plates to the sea itself. The conventional tele- 
phonic transmitters and receivers were employed. 

At this time a scheme was in contemplation for con- 
necting the lighthouse of an isolated group of rocks 
known as the Skerries with the coast guard station at 
Cemlyn, which is equipped with a post office telephone 
system. It was found, however, that the rough nature 
of the bottom of the channel and the strong local cur- 
rents were such as to prevent the .laying of a cable, and 
it was decided to attempt communication by wireless 
telephony. A wire, 750 yards in length, was erected 
along the Skerries, and on the mainland another line 
was carried from a point opposite the Skerries. to 
Cemlyn, a distance of 33^ miles. Each line terminated 
with au earth plate in the sea. The average distance 
between the two parallel wires was 3'8 miles, and with 
this installation telephonic communication was easily 
maintained between the two stations, and the service 
has proved to be practical and thoroughly satis- 
factory, "jf 

A similar s}*8tem of wireless telephony is now in 
course of erectic^' between Rathlin Island, on the north 
coast of Irelantij and the mainland. The excellent 
results which have thus far been obtained prove that 
under existing conditions wireless telephony is a suc- 
cess, and may be easily and cheaply adapted to com- 
mercial needs. Although the system has not been ap- 
plied to ships, there is no doubt thajt .telephonic com- 
munication from ship to ship or from ship to shore 
could be carried out, the elreui#; being- formed by 
means of a" copper wire terminated at each end of the 
ship in the sea. 

- Another developjnent of wireless telegraphy is that 
of Rosenberg, -which is just now in jpractical demon- 
stration at the Crystal Palace, Iioudon. His system is 
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similar to that of Marconi with the exception that it 
embodies a slight but very important alteration in the 
coherer. The inventor claims that he can communi- 
cate up to a distance of 3 miles without making use 
of the vertical wire, while with the vertical wire he can 
transmit messages to a distance of 40 miles. He an- 
nounces that he has completed an automatic repeating 
device, which presumably will be installed at intervals 
of 40 miles. Mr. Rosenberg has also devised a modifi- 
cation of his system on a small scale, which should 
have an important commercial application. It con- 
sists of a small box containing the receiving apparatus 
as used in the system. When absent from his office one 
may receive notification of his desired attendance there 
by the tinkling of a small bell. The office or business 
house may not be aware of the wherabouts of the per- 
son whom it is desired to call up, but so long as he is 
no further distant from the transmitting apparatus 
than 2 miles, he can be notified. Mr. Rosenberg has 
given practical demonstration of this contrivance with 
distinct success. 

A few weeks ago we drew attention to the applica- 
tion of the Hertzian waves to torpedo warfare, the in- 
vention being that of a young Englishman, who is at 
present successfully developing his system. The expe- 
riments described in the article referred to consisted in 
the successful steering of a small launch by means of 
the Hertzian waves. As a result of the favorable report 
given by Admiral Colwell, of the British government, 
the Admiralty have offered the inventor a large sum 
provided he can successfully manipulate a torpedo 
while it is submerged. The German government have 
made him a similar offer under the same proviso. We 
are informed that the inventor has accomplished the 
desired result, and that in private preliminary trials 
he has steered the vessel with as much ease when it is 
submerged as when it is at the surface of the water. 
The gyroscope, which ceases to have any raison d''etre 
in an electrically controlled torpedo, is removed, and 
its place is taken by a wireless telegraphy receiving 
apparatus, which, acting upon a set of magnets, mani- 
pulates the rudder. 



CALCIVH CAII&IDE AT THE CONOBESS OF APPLIED 
CHEHISTBY. 

BY THE PABIS COKBESPONDBNT OF THE SCIENTIFIC AMERICAN. 

Among the papers read at the International Con- 
gress of Applied Chemistry, recently held at Paris, 
those relating to the carbide of calcium industry and 
the production of acetylene were of great interest. 
The present development of the carbide industry 
in Europe was shown by a series of papers read by 
different delegates, each of which described the car- 
bide plants of one of the leading countries. M. Minet, 
in his opening paper, in which he treats electro-chemi- 
cal processes from a historical and an industrial point 
of view, mentions the carbide industry in a general 
way, and gives a resume of the installations in Eu- 
rope. The paper read by M. Gin gives some interest- 
ing details as to the development of the carbide industry 
in Austria-Hungary, where the abundance of water- 
falls has led to the establishment of a considerable 
number of carbide plants. At present, seven large 
plants are in operation, and the total water power 
used is about 34,000 horse power. A number of pro- 
jects are shortly to be put in execution, which will 
bring the total up to nearly 80,000 horse power. 

The largest of the.se works, from the point of view 
of capacity, is that of Jalce, which has been erected 
by the Bosnian Electric Company ; the large falls of 
the River Pliva are here utilized. The river widens 
into a lake which discharges into a lower lake in a 
series of cascades. The dam has been placed shortly 
below the mouth of the upper lake, where the water 
is taken off in a canal about two miles long ; the canal 
passes through fifteen tunnels of 13 by 15 feet section 
and ends in a large reservior near the station. From 
this point the water is brought to the turbines by two 
iron conduits of 5 feet diameter. The capacity of the 
hydraulic plant is about 9,500 horse power. Eight 
turbines are installed in the station, of 1,000 horse 
power each, connected to Schuckert dynamos. The 
electric furnaces for this plant have been installed by 
the latter company. The plant situated at Paternion 
is of much smaller capacity, but presents many points 
of interest. It has been installed by the Venetian Elec- 
trochemical Society, and is located on the bank of the 
River Kreuznerbach. The lime is furnished by quarries 
of limestone which are found in the neighborhood. 
A head of water of 300 feet is obtained from a water- 
fall in this stream ; the water is brought to the tur- 
bines by canals and iron conduits to the station, situ- 
ated at 1,600 feet from the fall. Here are installed 
three turbines, of 400 horse power each, connected 
directly to a triphase alternator, working at 350 revo- 
lutions. The grinding machines will pulverize 8,000 
pounds of lime and 5,000 pounds of coke per day. 
This material is transported to an automatic balance, 
and thence by a conveyor to a screw mixing tank ; 
from here it falls to the doors of the electric furnaces 
by a series of conduits. The mechanical operations 
are carried out by two electric motors. Nine double 
electric furnaces are used, with space for three others 



to be installed later ; the furnaces have a capacity of 
135 horse power. 

The Meran works is one of. the most important 
plants ; it is operated by the Gin and Leleuz process. 
It utilizes the water power of the Etsche, one of the 
confluents of the River Adige. The fall has a height of 
about 380 feet. The canal is less than a mile long ; it 
passes in a tunnel for a part of the way, and then two 
metallic conduits, 6 feet in diameter, bring the water to 
the turbines ; there are flve of these, of the Garry pat- 
tern, with horizontal shaft. To these are coupled 
flve alternators of 1,300 horse power each. Of these, 
two are used for the carbide plants to which the cur- 
rent is transmitted by two cables in s«.bway and over- 
bead line ; these furnish 3,000 horse power to the plant. 
A deposit of crystalline marble, very pure, is found 
near the works. It is carried by an aerial transporter 
to the calcining furnace. The lime and coke i^re ele- 
vated by a bucket conveyor to the grinders, parsing 
thence to the mixers and finally by a conveyor tp the 
furnaces. The latter have a capacity of 360 kilowatts 
each ; they are disposed in battery in a large room 35 
by 130 feet. These furnaces are claimed to give, per 
kilowatt day, over 11 pounds of crystallized carbide. 

Among the plants shortly to be erected is that of 
Petrozeny. The fall of the Szill River here situated 
belongs to the Acetylene Company of Vienna. It is 
about 75 feet high at a maximum, and a mean of 4,800 
horse power may be obtained. Another projected 
plant is that of Almissa, on the Cetina River. This 
large fall belongs to a syndicate, including Ganz & 
Company, of Budapest, the Belgium Aluminium Syn- 
dicate, and others. The fall is to be obtained by a 
derivation from the Cetina, using for the purpose a 
tunnel five miles in length, and in this way 50,000 horse 
power could be realized. Another fall on the same 
river is to be utilized by Descovics & Gin, who have ob- 
tained the concession ; a head of water of nearly 800 
feet is assured, which will give 6,000 horse power. A 
central station is to be established below the fall, and 
the energy to be transmitted to the port of Olmissa by 
the high tension system at 13,000 volts ; at the latter 
point will be located the carbide works. 

The carbide industry in the United States was the 
subject of a paper read by Mr. John A. Matthews, 
who, after giving a historical resume of the subject, 
describes the . Niagara and Sault Sainte Marie plants, 
and brings out the fact that the former works turn out 
most of the carbide consumed in America. He gives 
the selling price of carbide as varying from $70 to $90 
per ton, and estimates that it requires 300 horse power 
for twenty-four hours to produce a ton of carbide. The 
cost per ton he estimates at $38. The carbide produced 
at Niagara is guaranteed to give 5 cubic feet of acety- 
lene per pound, but the production of gas is usually 
greater. Mr. Matthews says that acetylene lighting is 
being extensively introduced in the Western States. 

Another interesting paper was that read by M. A. 
Rossel, upon the state of the industry in Switzerland. 
Up to the time of the discovery of carbide of calcium, 
hydraulic power was but little used in that country, 
and there were only two important electrochemical 
works, that of Neuhausen, which utilized a part of the 
fall of the Rhine for the production of aluminium, and 
the Vallorbes plant, making various electrochemical 
products. The first carbide was made in the latter 
works, and soon after the Neuhausen plant followed its 
example, as also the Luterbach works. From this point 
the carbide industry developed rapidly, and a large 
amount of capital was obtained for establishing hy- 
draulic plants for this purpose. The Neuhausen Com- 
pany greatly increased its plant, and erected that of 
Rheinfelden ; Siemens & Halske, with the Wyman 
Company, installed a carbide works at Langenthal, etc. 
M. Rossel then gave a short account of some of the 
leading plants. The Neuhausen works use hydraulic 
power to the extent of 3,000 to 3,500 horse power, from 
the fall in the Rhine. A part of the energy is utilized 
to generate direct current and another part for alter- 
nating current on the two-phase system. Both alumin- 
ium and carbide are produced at these works, which are 
in active operation. The Veriner factory takes its 
energy from the large hydraulic plant at Ch&vres ; it 
utilizes about 7,000 horse power in the shape of two- 
phase alternating current. The primary tension is 
3.000 volts and a series of transformers reduces this to 
300 volts to operate the furnace.s. There are thirteen 
of the latter, twelve using 500 horse power, and one of 
1,000 horse power. The Langenthal works was de- 
stroyed by fire on June 5 last. It was erected in 1897 
by Siemens & Halske and operated by them in 
conjunction with the Soci6t6 Electrique de Wynan. 
The station at the fall produced triphase alternating 
current at high tension, which was brought by over- 
bead line to the carbide plant, 4 miles distant ; it was 
transformed here to 45 volts and 3,000 amperes by three 
transformers. 

The three furnaces installed here produced about 
500 tons of carbide per year. Another large plant is 
that established on the River Lonza, at Gampel, utiliz- 
ing two of the falls of that river. The first fall, has a 
head of 350 feet and operates five turbines of 500 horse 
power each, direct-connected to low-tension alterua- 



HZ 

tors, while the second tail, of 680 feet, drives ten simi- 
lar turbines with high-tension dynamos ; the two- 
phase system is used. The first fall gives 3,500 horse 
power, which is all utilized for the production of car- 
bide ; the second fall gives 5,000 horse power, and one- 
half of this energy is used for the sam3 purpose. M. 
Rossel describes a number of other plants, including, 
that of Vernoya, with turbines of 4,500 horse powpr. 
900 of which is used for carbide; Thusis, using 3,000 
horse power, with twelve furnaces of 350 horse power; 
the Nidau plant, disposing of 5,000 horse power, and 
using 1,800 for carbide, etc. In the second part of his 
paper M. Rossel speaks of the raw material used. 
Limestone of very good quality is found in Switzer- 
land, which gives lime of 99 per cent purity and con- 
taining no trace of phosphoric acid. The carbide de- 
livered to commerce is guaranteed to give 4'8 cubic feet 
per pound, but generally it exceeds this by 3 to 5 per 
cent. Acetylene lighting is being adopted for public 
systems as well as in some of the factories. 



THE CONOBESS OF APPLIED CHEHISTBY AT PABIS. 

The Congress of Applied Chemistry has been one of 
the most interesting of the series held at Paris. It is 
the fourth international congress relating to this sub- 
ject. The first was held at Brussels in 1894, with great 
success, and resulted in the formation of the second, 
held at Paris in 1896. The third was held at Vienna in 
1898. The opening session of the present Congress was 
held in the amphitheater of the Sorbonne. M. Ber- 
thelot was honorary president of the committee, and 
M. Moissan, president. M. Moissan delivered the 
opening address ; he gave a short resume of the history 
of the previous congresses, and showed their great 
utility. In closing he thanked the delegates from the 
governments and various societies for the manner in 
which they had answered the invitation addressed to 
them. M. Berthelot, who was to have pronounced the 
main discourse of the session, was absent on account of 
indisposition, and the address was read by M. Moissan, 
M. Berthelot went over the general history of chemical 
methods, and shows the ancient origin of the science. 
In ancient Egypt the art of chemical transformations 
was practised, and this art was not merely experi- 
mental, as might be supposed, but was pursued with a 
well defined method, as is shown by the manuscripts. 
It is this ancient science, transmitted partly by tradi- 
tional processes, and partly by the Syrians and Arabs, 
who have not contributed greatly to it, which became 
the alchemy of the middle ages. 

M. Berthelot passes over the succeeding centuries to 
the great discoveries of the end of the last century, 
which laid the way for the modern science. He laid 
stress upon the important role filled by the new pro- 
cesses of electro-chemistry, and showed how rapidly 
these industries were developing and what a great 
future was in store for this branch of the science. 
After the address, the officers of the Congress were 
nominated, these being M. Berthelot, honorary presi- 
dent, and M. Moissan, president. The honorary vice- 
presidents included more than sixty of the delegates, 
and all of the leading countries were represented. A 
great number of papers were read at the succeeding 
sessions of the Congress ; among the most interesting 
were those relating to acetylene, carbide of calcium, 
production of ozone, production of metals and alloys 
by the electric furnace, methods of analysis, some of 
which will be reproduced in full or in abstract at a 
later date. At the closing session the next Congress 
was fixed for 1903, to be held at Berlin. 



BOBAX IN EUBOPE. 
The greater part of the borax which now enters Into 
European commerce is extracted from borocalcite, a 
mineral which is formed principally of borate of lime. 
It is found in great quantities in certain parts of Asia 
Minor. The process of treatment depends upon the 
reaction of borate of calcium and caustic soda, which, 
when added, form borax and carbonate of lime. It 
has been found that the caustic soda may be replaced 
by bicarbonate of soda to obtain the same result, the 
best method being to use a mixture of the two. In 
the process which is now generally used, the native 
borocalcite is reduced to a fine powder in a mill. Of 
the powder, 15 parts by weight are taken, and 60 
parts of water, and this is placed in a steam-heated 
vessel, adding 8 parts of bicarbonate of soda and 2 
parts caustic soda, and the whole is boiled for about 
three hours. The mass resulting from this treatment 
is passed into large filter presses, and the hot solution 
which comes off is placed in crystallizing basins, and at 
the end of a few days the borax may be collected in 
crystals; these are put to dry in a steam oven. They 
are often iu irregular masses of large size, and these 
must be broken into small pieces, after they have been 
well cleaned. The small crystals thus obtained are 
assorted and put in barrels whose weight is from 100 
to 800 pounds. The cake of carbonate of lime which 
remains ih the filter-press is washed with water until 
the borax is completely extracted, and is then sold to 
glass, paper or cement works. It is estiinated that 100 
pounds of borocalcite will yield 100 to 105 pounds of 
crystallized borax. 
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A NEW MILITABT FOLSIKG BICTCLE. 

The bicycle as a supplementary fighting unit is 
rapidly making headway in the various armies of the 
wbrld. For years it was regarded more as a toy than 
an efficient mount, and consequently the nations, ab- 
solutely unaware of the capabilities of the machine for 
military purposes, did not regard its introduction with 
favor. But its advantages have now been so forcibly 
emphasized that those very people who at one period 
regarded it with resentment are now foremost in their 
recommendations for employing it upon the battlefield. 
For certain military duties, such as scouting and con- 
veyance of dispatches, the cycle is absolutely without 
a rival. It is noiseless, occupies small space, and con- 
sequently offers but a very insignificant target to the 
rifle fire of the foe, offers great mobility, and is ab- 
solutely reliable. 

In England recently, an army of cyclists numbering 
about 2,000 men in all was organized for the purpose 
of determining how far it would be possible for an 
army of such mounted men to temporarily repel the 
advance of an invading army until the main army 
were able to arrive and fight a pitched battle. It was 
supposed that the foe had landed on the southern 
coast of England and were advancing on London by 
the thirty-six roads leading to the metropolis, since the 
railways had all been destroyed. The cyclists had to 
dispute the advance of the foe, and they accomplished 
the object in such a convincingly formidable manner 
that their utility has been thoroughly established. 

Other nations have also been equally zealous in in- 
troducing the cycle into their respective armies. 
France, Germany, Italy, Belgium and Russia all pos- 
sess military cycling detachments, and recently the 
Japanese have made the innovation in their army. In 
the majority of the cases, however, the cycle generally 
employed is of a collapsible design. That is to say, 
the machine is so constructed that by means of some 
si luple operation it can be folded up into small com- 
pass and be slung upon the back of the rider, out of 
the way. To satisfactorily accomplish this desidera- 
tum with the existing type of machine, however, is a 
very difficult matter. The majority of the devices by 
which the cycle may be folded are based upon the 
idea of hinging the frame in some manner. This prin- 
ciple, however, destroys the rigidity and strength of 
the machine to a very appreciable degree. 

But a military cycle has now been devised which is 
said to be stronger, more rigid and lighter than the con- 
ventional type of machine: and Ifghtness commensurate 
with strength and rigidity in a military cycle is a great 
recommendation toward its utility upon the battle- 
field. 

It will be recognized that the frame is constructed 
upon the system of triangles, which principle is the 
most conducive to stability. The tubes of the frame 
are doubled throughout, whereas in the existing type 
of cycle they are single. A very important improve- 
ment is the front section of the frame, carrying the 
steering wheel. There is no fork. As is well known, 
this is one of the most serious defects inherent in the 
present diamond frame, since the system of triangles 
has to be abandoned somewhat in the front head. But 
in the Dursley-Pedersen this defect is efficaciously sur- 
mounted. There are a pair of tubes springing from 
the hub of the front wheel 
on either side to the head 
of the frame. The front 
tubes on each side are per- 
fectly straight, but the 
second tubes are drawn 
hack in the center, and an 
open steel crown plate 
holds all four in position. 
From the head of the ma- 
chine the tubes dropping 
to the crank bracket are 
placed aliubgt vertically, 
while from th« Ijstnk. 
bracket two more tuijes- 
spring to the front fork, 
holding it firmly in posi- 
tion. From the head also 
drop the tubes to the hub 
of the back wheel, and 
another pair of tubes 
radiate from the crank 
bracket to carry the saddle, 
which is one of the most 
conspicuous features of the 
whole ■ machine. It does 
not consist of a shaped 
leather seat securely fixed 
upon a saddle pillar, but 
is a seat suspended ham- 
mock fashion between 
seven spiral springs at- 
tached to the adjustable 
saddle pillar and the top 
front fork, to which it is 
secured by means of a 
strap, which can be ad- 
justed so as to tighten or 



to slacken the saddle as desired. The recommendation 
of this unique saddle is that it adjusts, itself to every 
movement of the body, and allows perfect freedom to 
those muscles which cycling brings into play. By this 
means perineal pressure is entirely averted, while per- 
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venter's original machine was built of poplar sticks, in 
lieu of the steel tubes, secured together with twine, 
and represented a total weight of 18 pounds. ■ Yet this 
machine, primitive though its construction is, has 
been ridden no less than 5,000 miles without the slight- 
est mif^iap, and is still in use. 

The cycle is folded by slipping out the front wheel 
and tubes at the head and at the point where the two 
tubes radiating from the crank bracket join the front 
tubes. The front wheel then folds back upon the back 
wheel and is kept in position with a strap. It takes 
but twenty seconds to perform the operation and to 
sling it upon one's back, and it can be as readily put 
together again. The total weight of the machiMP. 
which is constructed of steel throughout, is only 15 
pounds. Indeed, it folds up so compactly that one can 
climb obstructions and perform the ordinary military 
duties with the greatest facility and without the slight- 
est inconvenience. The rifle is fixed vertically in a 
slot on the frame of the front wheel. 
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THE SCHELLENBACH COLLAPSIBLE LATHE-DOO. 

feet ventilation, ease, comfort and softness of seat are 
assured. As the strain between the saddle pillar and 
the hub of the back wheel is purely tensile, they are 
connected on each side by wires in place of tubes. The 
joining of the tubes throughout the machine is accom- 
plished by sweating instead of the more general braz- 
ing, the former method isetng considered to be stronger. 
The handle bar is passed through the front tubes, and 
is fixed at a low elevation, the handles curving upward 
to the desired height. 

Some idea of the strength of this principle of con- 
struction may be gathered from the fact that the in- 




A COLLAPSIBLE LATHEDOO. 

A lathe-dog which can be more conveniently and 
securely fitted to the work than dogs hitherto used, 
and which can be adjusted within a wide range, is the 
subject of an invention which George W. Schellen- 
bach, of Joplin, Mo., has recently patented. 

As shown in our illustration, the lathe-dog has a 
base, A, which constitutes a fixed jaw. From one end 
of the base or jaw. A, a tail, B, projects, which is to 
be used in the ordinary manner. Passing through one 
end of the jaw, A, and provided on its lower threaded 
end with a nut, is an arm, C, formed with notches. 
The arm. C, passes through an opening in a movable 
jaw, D, provided with a pin designed to lie in any one 
of the notches of the arm, C A key carried by a spring 
secured on the movable jaw, B, extends into the open- 
ing mentioned and wedges the arm, C, and the jaw, 
Z), rigidly together. The end of the jaw, D, is slotted 
to receive a screw, S, pivoted to the fixed jaw and pro- 
vided with a duplex locking nut. By means of this 
nut the jaw, D, is forced down toward the jaw. A, since 
a slight rocking movement is permitted by the pin 
lying in the notch of the arm, C. The working faces of 
both jaws may be recessed to hold the work securely. 

It is evident that the dog can be easily taken apart 
and packed in a very small space and that its range of 
adjustment is wider than that of ordinary dogs. 
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THE SirSSLEY-PEDEBSEN UILITABY CTCLE, SHOWING 
PBINCIFLE Of CONSTBVCTION OF FBONT FOBKS. 




FOLDING BICYCLE, WITH BIFLE ATTACHED. 
WEIGHT, 15 FOUNDS. 



BICYCLE FOLDED AND CABBIED TJP0N BIDEB'S 
BACK. 



Petroleum In Japan. 

The petroleum industry has reached a considerable 
development in Japan, as may be remarked from the 
reports recently published in The Japan Times relating 
to the province of Eehigo. In this district as many as 
thirty companies now exist, some of these representing 
a capital of more than half a million, while the total 
capital engaged in the petroleum industry in this 
region is estimated at more than six millions. As an 
indication of the activity which now prevails in the 
petroleum region, it is stated that two of the principal 
banks of Japan are about to make branch establish- 
ments in the cities of this district. There is some talk 
of installing a pipe line from the distriot of Eehigo to 
Tokio, upon about the same pl«n as tliat now estab- 
lished in the Caucasus region. The plans for this work 

are soon to be drawn u[>, 
and it is to be directed by 
M. Miyagi, a prouiineui 
Japanese engineer, who is 
a graduate of the engineer- 
ing college of the Imperial 
University of Tokio. 

»-».4 

Tbe Xorpedo Boat 
"l*«lley.'> 

The torpedo boat " Bai- 
ley " had her builders' test 
on the Hudson River, at 
Yonkers, September 17. 
She made 80 knots, and it 
is thought slie will show 82 
knots on her official trial 
trip. Her contract calls for 
3U knots. The builders' 
trial was made at a pres- 
sure of 165 pounds of steam 
and she developed a little 
over 5,000 horse power. 
Her capacity is in excess 
of 6,000 hor.«e power. 
»-*-* ■ 

During some excava- 
tions in the Forum at 
Rome, the laborers un- 
earthed the head and part 
of the body of a marble 
horse. It is a magnificent 
piece of sculpture, and 
great value has been 
placed upon it. Accord- 
ing to experts, the relic 
dates from about the siec- 
ond century before Christ. 
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FASIS EXFOSITION- 



07 THE GEBHAK 



-BUILDINO 
HA&INE. 

At one end of the Champ de Mars, near the Seine, is 
the picturesque building which has been erected to 
represent the German marine. The photograph gives 
a good idea of its general appearance. The main 
portion of the building is in characteristic German 
style, and is decorated with marine emblems. The 
walls are finished in white staff, with an ornamental 
border in fresco representing various forms of steam- 
ships and sailing vessels. At 
one corner is an arched entrance, 
above which are two sailors in re- 
lief, each with appropriate em- 
blems, supporting the national coat 
of arms. Ab.ove the main doorway 
is a small tourelle in the form of a 
lighthouse, carrying above a system 
of semaphore signals. The build- 
ing is surmounted by a tower which 
rises to a considerable height, repre- 
senting one of the German light- 
houses ; it is painted alternately 
white and brick red ; a platform 
near the top is uphelil by four pro- 
jecting turrets, and from this rises 
the upper portion supporting the 
cupola, in which has been installed 
a powerful arc projector of the 
Schuckert system ; from this ele- 
vated point it sends its rays to all 
points of the Exposition grounds. 

The building has three stories, 
not including the lighthouse. On 
the first floor are a number of ex- 
hibits of great interest covering a 
variety of subjects pertaining to 
marine-architecture and life-saving 
apparatus. There is a large globe 
of bronze, about 12 feet in diameter; 
upon it the continents are repre- 
sented in silver and the sea in light 
bine, while the routes of the princi- 
pal German navigation companies 
are traced by lines of different col- 
ors. The genius upholding the globe 
is in repouss6 bronze, as are also the 
handsomely executed figures be- 
neath the globe. The total height 
of the globe from the floor is about 
30 feet. Around the base are the 
signs of the zodiac represented in 
relief, and a series of tablets bear 
the names of the prominent navi- 
gation companies. Another illus- 
tration shows a model of the large 
ofliee building of the North Ger- 
man Lloyd erected at Bremen ; it 
was designed by the architect 
Poppe, of that city. The model is 
executed in plaster, 
and measures about 
7 feet square at the 
base ; under the 
model are a number 
of photographs 
showing interior 
views in different 
vessels of the com- 
pany, and below 
these are a number 
of small models rep- 
resenting the prin- 
cipal vessels ; among 
the largest of these 
may be mentioned 
the "Kaiser Wil- 
helm II.," the 
■'Friedrich der 
Grosse," etc. The 
great number of 
models shown indi- 
cates the size of the 
company's fleet. In 
front of each vessel 
is a card giving the 
principal dimensions 
and data. Not far 
from this is to be 
seen a partial section 
of the new steamer 
"Deutschland," exe- 
cuted in one-third 
natural size. The 
front is arranged to 
be flush with the 
wall, and the specta- 
tor looks into the in- 
terior of the vessel. 
The main gallery is 
thus seen, with its 
three decks and its 
upper dom e of 
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stained glass ; below is represented the main dining 
saloon, with all its flttings reproduced in miniature ; 
red is the prevailing color of the upholstering and 
tables ; upon the latter are numerous incandescent 
lamps. The gallery" above is finished in hardwood 
and bronze ; the finishing of the different saloons is 
shown, and the whole gives a very good idea of the in- 
terior arrangement of the vessel. On one side is a large 
model of the same vessel, which measures about 12 
feet long ; it is finely executed in all its details. Near 
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it a model Of about the same size shows the " Kaiser 
Wilhelm der Grosse" of the same company ; a smaller 
model, about 8 feet long, shows the " Friedrich der 
Grosse." The different war vessels are also repre- 
sented by a number of models of smaller size ; among 
these may be mentioned the armored cruiser " Weissen- 
burg," also the " Yakumo," built for the Japanese ser- 
vice. These two vessels were built at the Vulcan 
Works at Stettin. Th« first-class battleship "Karl 
der Grosse " is represented by a model of fine work- 
manship, showing the details of the 
armament. 

The floating dock at Hamburg; 
of 17,500 tons, constructed by Blohm 
& Voss, is represented in miniature'; 
it carries a derrick crane of 150 tons. 
Upon the dock is the steamship 
" Potsdam " ; a portion of the quay 
is seen, united to the dock by a 
number of bridges ; a railroad runs 
along the water's edge. Another 
model shows the operation of 
lengthening out the government 
postal steamer " Prenssen " upon 
a floating dock, and the method of 
putting in the intermediate pieces ; 
at the same time the interior ar- 
rangement of the vessel may be ob- 
served. An interesting collection 
consists of a number of torpedo 
boats, constructed for the different 
governments by the Schichau 
works at KIbing. Among these is 
represented one of eleven torpedo 
boats of 27 knots built for the Rus- 
sian marine, and another of 30 
knots for Italy. A number of types 
constructed for the Japanese, Rus- 
sian, and Chinese marine are to be 
seen, and torpedo cruisers built for 
Norway and Austria. The Vulcan 
docks, of Stettin, have also a num- 
ber of models, among which may 
be mentioned the armored cruiser 
" Hertha ; " the cruiser " Bogatyr," 
built for the Russian government, 
is also shown. 

On the second floor one of the 
main objects of interest is a large 
model of the port of Hamburg, 
built upon a platform. The build- 
ings and streets of the city and the 
different docks with their vessels 
are well represented, giving a good 
idea of the large amount of ship- 
ping handled by this port, which 
has become one of the most import- 
ant of Europe. Near it is a model 
of the boat which is to be used in 
the Antarctic expedition which is to 
take place next year ; 
the boat is repre- 
sented in iV scale. 
Its actual length is 
138 feet, with a maxi- 
mum width of 36 
fee t ; it has 1,442 
tons displacement. 
The engines are de- 
signed to furnish 275 
horse power. This 
boat has been built 
at the Ho wald ts- 
werke at Kiel. 
Among the other 
models to be seen on 
this floor may be 
mentioned those of 
the principal j'achts 
of 189 9. besides a 
number of other ves- 
sels. On the third 
floor is seen the 
floating crane, 
"Turgud Alb," built 
for Constantinople 
by the Bremen Com- 
pany, and the ar- 
mored cruiser " Vic- 
toria Louis e." A 
number of collec- 
tions of ships' instrU' 
ments are shown 
here ; Schaffer & 
Budenberg, of 
Magdeburg, have an 
extensive exhibit of 
marine pumps and 
valves. Different 
forms of diving appa- 
ratus are to be seen, 
and several improved 
forms of divers' suits, 
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BECONSTSUCTIOlr IN CONCBETE OF DBY DOCK 
No. 2, NEW YOEK NAVY YABD. 

The reconstruction of Dry Dock No. 3 of the New 
York navy yard, Brooklyn, affords a striking object 
lesson as to the defects of wood and the advantages of 
Masonry in this kind of structure. The choice of tim- 
ber in dry dock construction was determined entirely 
by considerations of cheap first cost ; for not even the 
most sanguine advocate of wooden dry docks has sug- 
gested that they would compare in economy of main- 
tenance and repairs with the stone docks. 

Dry dock No. 3 was built in 1890, and after a useful 
life of only nine years, it has failed so completely as to 
render its entire reconstruction desirable. Compare 
this with the record of the adjoining dry dock No. 1, a 
granite structure, which is just as good to-day as w\ien 
it was opened over half a century ago. 

On more than one occasion we have described the con- 
structive features of wooden dry docks, and the reader 
is referred to the illustrated article in our issue of 
February 30, 1897, describing the big dry dock officially 
known as No. 3. 

Apart from the serious objections to wooden dry 
docks on the score of their rapid decay and the need of 
constant renewal, either in part or in whole, their con- 
struction is such that they are but poorly adapted to 
withstand the heavy hydrostatic pressure to which 
they are subjected when dry. The floor and walls of 
the wooden dry dock are nothing more than a com- 
paratively thin shell of wood, bolted down upon a 
mass of piling which has been driven over the whole 
area of thedock ; and while they are fully able to with- 
stand the outward pressure due to the weight of a ship 
when the dock is empty, or of water when it is full, they 
are entirely unsuited to withstand the inward 
thrust of water which may get in behind the 
altars and beneath the floor when the dock 
is pumped dry. In the case of a large dock 
30 feet in depth, the hydrostatic pressure 
tending to burst in the floor and lower walls 
will approximate one ton to the square foot. 
Such a disaster is guarded against by driving 
several' walls of sheet-piling entirely around 
the dock ; but it frequently happens that 
carelessness in driving the piles, or the pres- 
ence of obstructions underground, will cause 
a break in the continuity of the sheet-pil- 
ing, and permit the accumulation of water 
behind the altars. 

lu the case of the dock now under con- 
sideration, it seems that during a heavy and 
prolonged rain storm last year, the culverts 
proving insuflBcient to carry off the storm 
water, it flowed over the surface of the navy 
yard and collected behind the walls of 
the dock, which proved unequal to the 
strain upon them, and bulged out at the 
point shown in one of our first page illus- 
trations, to the extent of several feet, break- 
ing off the 13 X 13 caps, and generally wreck- 
ing the structure over a considerable por- 
tion of its area. It was decided that the 
most satisfactory way to repair the damage 
would be to reconstruct the walls of the 
dock in concrete. 

In carrying out the repairs, the steps, or 
"altars," as they are called, were first stripped to the 
level of the lower guide-wales of the sheet-piling, as 
shown in the lower engraving of our first page, and the 
backing was excavated to the same level. The wall of 
.sheet-piling was then driven, the piles penetrating to a 
depth of 54 feet from the grou nd level. The stripping off 
of the timber structure and the excavation of the back- 
ing was then carried down until it was possible to put 
in position the shoring timbers, which will be noticed 
extending from the longitudinal wales to the old sill or 
bottom altar at the floor of the dock. The excavation 
was then carried down to the floor level and round 
piles were driven over the whole surface, the distance 
from center to center of the piling being 2 feet. The 
piles were then cut off about 6 inches above the 
ground, as shown in the accompanying transverse sec- 
tion of the dock. On this foundation, as thus formed, 
was built up the concrete monolith, its outer face 
abutting against the wall of the sheet-piling and its 
inner face being stepped into altars. It was originally 
Intended to build the altars of granite ; but to avoid 
the delay that would be caused by waiting for the de- 
livery of the granite, it was decided to build them of 
concrete. To protect the altars, IJ^ by 2J^-inch brass 
nosing-strips were laid along their edges, and 3 by 13- 
inch pine fender-strips were let into the risers, as shown 
ill the accompanying drawing. 

It will be noticed that the slope of the side walls of 
the concrete dock is considerably steeper than that of 
the old structure, the two being in the ratio respec- 
tively of 3 to 3 and about 1 to 1. The result is that 
the new dock has a form which is very much better 
adapted to the docking of ships, inasmuch as it gives 
more room (33 feet on the floor) where it is greatly 
needed,.and brings the upper edges of the dock closer 
to the sides of the ship — advantages which greatly 
facilitate the handling of material and the general 



operations connected with dry dock repairs. The 
old floor of the dock was left undisturbed between 
the side sills, but the transverse timbers were extended 
beneath the concrete for the full width of the new 
floor,' in order to give increased transverse strength to 
withstand the upward thrust due to hydrostatic pres- 
sure. 

The concrete monolith will be extended entirely 
around the dock to the inner of the two grooves pro- 
vided for receiving the caisson gate. Here the timber 
groove will be replaced by one in granite. It is fortu- 
nate for these repairs that the dock was designed with 
outer and inner grooves, since by placing the caisson 
at the outer groove and shoring it from the floor of the 
dock, as shown in one of our first page illustrations, it 
was possible to build the new granite groove without 
any further preparation. Had it not been for this cir- 
cumstance, it would be necessary to build a heavy cof- 
fer-dam across the entrance channel, whose cost would 
have added greatly to the total cost of the reconstruc- 
tion. Advantage has been taken of the opportunity 
ofTered by the construction of the new groove to build 
a new caisson and enlarge the entrance to the dock, 
the enlarged caisson affording an entrance 73 feet wide 
on the bottom as against 53 feet, while a gain in width 
of 5 feet has been made at the coping, and a gain of 
6 inches in the depth over the sill. The result of these 
changes is that the reconstructed dock will be capable 
of accommodating any ship in the United States navy. 

When it is stated that the cost of these repairs will 
be about $600,000, it might seem that the advantages 
which we have outlined above were purchased at a 
rather dear figure ; but when we consider the relative 
cost for repairs of masonry and timber docks already 
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Cross-Section Through Side Wall of Old and New Dock, and Detail 
of Altar Protection. 

NEW CONCBETE DOCK, BBOOKLYN NAVY YABD. 



in existence in the United States navy, it will be real- 
ized that the more durable structures are, in the long 
run, the more economical. The figures furnished by 
the Bureau of Yards and Docks show that during the 
seven years from 1893 to 1899, the repairs on the three 
stone docks at Boston, New York and Norfolk amount- 
ed to only $4,543, whereas the repairs on the three 
timber docks at New York, League Island and Norfolk 
amounted during the same period to no less than $436,- 
073. The reconstruction of the dock has been carried 
out under Capt. P. C. Asserson, C.E., to whom we are 
indebted for courtesies extended in the preparation of 
this article. 



A Nen" TTse for Fogged Plates. 
Dry plates that have been fogged before exposure in 
the camera by some means or other, can be utilized 
for the production of transparencies. Take the fogged 
plate and expose it to lamplight for a few minutes, in 
order that it may be fogged evenly all over. Then im- 
merse it in the following solution : 

Copper chloride 350 grains. 

Potassium bromide. .. - 43 *' 

Water : 16 onncefe. 

The plate should be left in this bath for about ten 
minutes, and then thoroughly washed in water. The 
whole of the operations maybe performed in. orange 
light. When dry the plates are comparatively insen- 
sitive. To print, the plate is placed behind the nega- 
tive in the printing frame in the usual manner, and 
with a negative of average densityan exposure of from 
twenty to thirty seconds may be given in diffused day- 
light ; or from two to five minutes at a distance of 
about twelve inches from an ordinary lamp or gas 
burner. Any developer may be used, bat care should 
be exercised to use rather a large proportion of bro- 
mide. 



Tbe Color Screen for Astronomical Telescopes. 

To the Editor of the Scientific American : 

The article on the subject of the color screen in thf; 
issue of the Scientific American of September 33 
contains some statements which are not in accord with 
the historical facts in regard to its development, and 
some conclusions in regard to the results which are 
premature, if not erroneous. I am glad, in the 
interests of scientific and historical accuracy, which 
the Scientific American always aims to serve, to 
give fuller information in regard to the facts of the 
case. The color screen for the purpose described can 
hardly be called an invention, but an application to 
visual telescopes of a device well known in photo- 
graphy, but used for a somewhat different effect. Its 
use on the 26- inch equatorial of the Naval Observa- 
tory was the result of successful experiments made by 
Prof. See and Mr. Peters to remove the violet-blue 
halo caused by the secondary spectrum, which is a 
source of annoyance in all large achromatic refractors. 
While its use for this purpose is effective, it ought not 
to be inferred that it causes a decided improvement in 
bad definition of the image due to atmospheric condi- 
tion. It would also be premature to assert that the 
experiments show such decided effect in the reduction 
of the diameters as are indicated in the article in 
question, until further measurements shall have been 
made by other observers both with and without the 
color screen, in order to remove the probability of sys- 
tematic personal error to which all observations of this 
kind are peculiarly subject. 

At the time of the publication in the As- 
tronomische Nachrichten, in April, 1900, of 
the description of the color screen and the 
preliminary results obtained by its use on 
the great equatorial of the Naval Observa- 
tory, it was thought that the matter was 
entirely new. The editor of that journal, 
however, in an editorial foot-note, called 
attention to a previous successful investi- 
gation of the same character as follows : 

" Concerning earlier successful attempts to 
eliminate the secondary spectrum, compare 
M. Mittenzwey, Astronomische Nachrichten, 
2533 and 2534, ' On the Absorption of the 
Secondary Spectrum in Large Refractors.' " 
These earlier investigations do not ap- 
pear to have been generally known, and the 
use of the color screen does not appear to 
have been carried beyond the experimental 
stage or practically tested by use on an in- 
strument of large dimensions. A reference 
to Mittenzwey's communication on this sub- 
ject in the Astronomische Nachrichten, 1883, 
shows, however, that he fully appreciated 
its advantages, as will be seen by the follow- 
ing brief quotation : 

" A thorough spectroscopic investigation 
of the absorption of a large number of colored 
media has finally resulted in an extremely 
simple method, by which the secondary 
spectrum in the achromatic telescope is so 
far removed as to be imperceptible in an in- 
strument of 6 inches aperture and 60 inches focal length 
with 400 magnifying power, while the brightest colors 
of the spectrum suffer thereby no perceptible diminu- 
tion in intensity. The image of a bright star is shown 
. . . as a little disk surrounded by a few diffraction 
rays, yet completely free from the strong violet- blue 
halo which in instruments of large dimensions forms 
such an objectionable feature. Upon the disks of 
planets, details of delicate markings are rendered dis- 
tinct which otherwise are seen only with difficulty. 

" The contrivance consists of a capillary fluid cell of 
blue-green fluorescent derivative of resorcin, fluores- 
cein, which is inserted in the cone of rays close to the 
ocular system. 

"A very weak alkaline solution of the same in glyce- 
rin, which will not dry up, was inclosed in a capillary 
cell of two plane parallel glass plates, and this cell in 
turn was fastened onto the plane surface of the field 
lens by a film of oil, or else to the cap of the eye- 
piece." 

By giving the above statement due publicity you will 
greatly oblige S. J. Brown, 

Prof, of Mathematics, U. S. N. Astronomical Director. 
Washington, D. C, October 9, 1900. 



At Altoona, Pa., the Edison Electric Illuminating 
Company strings its wires with the aid of an electric 
motor, which is carried by a truck. The current 
for the motor is obtained by tapping the company's 
three-wire system. The motor drives an ordinary 
stonemason's crab. The speed is reduced by a counter- 
shaft, which gives a rate of rope travel of 40 feet per 
minute. A J^-inch rope is used and a small four-jaw 
home-made clutch, to which the wire is fastened. The 
wiremen have no difficulty in pulling up 3,000 feet of 
large bare copper wire a day on street work, says The 
Electrical World. 



October 30, 1900. 



Science Notes. 

The Rothaasted experimental station, which was es- 
tablished by Sir John Bennet Lawes, was given to 
the nation before his death. 

Lieut. Aujsdrap's polar expedition has just returned. 
He examined and charted the region from Cape Dal- 
tbn to Aggas Island, and thus obtained a chart of the 
whole coast of East Greenland from Cape Farewell to 
Franz Josef Land. 

The failure of the " Windward " to return from the 
Arctic regions is thought to denote the" fact that the 
explorer will not attempt to return this year. It is 
probable that the season was an open one in the far 
North, and if this was the case Lieut. Peary may have 
taken the "Windward" into some high latitude, 
hoping to use the vessel in an expedition next season. 

Helen Keller, the interesting blind and deaf mute, 
has passed the entrance examination to Radcliffe Col- 
lesre. She has chosen the French, English, and Ger- 
man courses, and in addition the course in history. 
The examination papers were made out, using the 
raised point system, and she wrote the answers upon 
a typewriter. At the lectures she is accompanied by 
Miss Sullivan, who sits close behind her and gives her 
in the manual language whatever the instructor may 
be saying. 

Prof. Robert Koch, the famous bacteriologist of Ber- 
lin, has returned to Europe. He has been conducting 
Bcientifle investigations in the German colonies for a 
year, and has now reached Hong Kotig. He states 
that he has discovered means for preventing the spread 
of malaria in malarial districts, and has found means 
of extirpating it. His experiments in this line were 
conducted in New Guinea, where large numbers of 
natives die yearly of malaria. He pr-^seribes a medi- 
cine the chief ingredient of which is quinine. It is 
said to be both curative and preventive. He also 
found it necessary to expel the parasites of malaria. 
Details are not given as to how this is accomplished, 
but it is known that he has carried on investigations 
upon the transportation of the malarial germ by mos- 
quitoes. He con.siders that in temperate climates it 
will be more easy to stamp out malaria than in tropi- 
cal climates. His investigations will be completed in 
his laboratory at Berlin. 

When O. Lehmann announced his discovery of liquid 
crystals, ten years ago, he was greeted with a chorus of 
doubt and disapproval, but he has since succeeded in 
proving that all the characteristics of crystallization 
which his liquid crystals do not possess cannot logically 
be made part of the deflnition of a crystal. The only 
general characteristics of crystals are that they are 
not isotropic, and that they possess a molecular direc- 
tive force which governs their shape and the distribu- 
tion of accretions. The directive force is preserved 
by means of the surface tension, and crystals maj-, 
therefore, be liquid or solid, but they cannot be gas- 
eous. Liquid crystals may be produced by depositing 
solid crystals from a mother liqunr on the cover glass 
of a microscope and gently heating the latter until the 
fusing point is exceeded. Their optical properties can 
then be conveniently studied. Their double refraction 
and dichroism indicate a difference in the dielectric 
constant and the electric conductivity respectively in 
different directions, but these differences cannot be 
placed in evidence owing to the electrostatic rotations 
which free crystals immersed in a liquid undergo in an 
electrostatic field. In a magnetic field, however, the 
crystals show a distinct tendency to place their axes 
of symmetry normal to the lines of force. The author 
expects to obtain valuable results by applying this dis- 
covery to living cells.— O. Lehmann, Ann. der Physik. 

■ Two Frenchmen, M. Balsan and M. Godard, recently 
made an ascent in a balloon at Vincennes with a view 
to reaching the greatest altitude that could possibly be 
obtained. They did not succeed in lowering the record, 
however. During their journey they kept a record of 
their impressions and sensations at various heights. 
They first began to experience the nauseating effects 
of the rarefied air at 18,300 feet, when their temples 
ached and their vision was blurred. At 30.150 feet M. 
Balsan was rendered so ill that he could neither speak 
nor reach his bag of oxygfen, and had to be attended 
by his com[)anion. Shortly afterward the latter was 
somewhat paralyzed and could only move with diffi- 
culty. But with the application of oxygen they were 
restored, and they were but little inconvenienced. At 
31.450 feet they described the cold as being intense, 
and that their beards were covered with ice. When 
33,400 feet was attained, they were rendered so help- 
less, and the pain was so great, that they could hardly 
gather sufficient strength to open the valve of the bal- 
loon. When they reached the ground, they were in a 
very exhausted condition. Dr. Berson, in company 
with Mr. Artlinr Spencer, ascended some months ago 
from London to a height of 37,500 feet, while Messrs. 
Coxwell and Glaisher ascended to the height of 35.000 
feet, at which altitude one of the travelers was ren- 
dered unconseiou.-i. while the other only just succeeded 
in opening the valve by pulling the rope with his 
teeth. 



Engineering Notes. 

At the ne w Orleans station, at Paris, a most elabor- 
ate system of traveling ramps has been devised for the 
transportation of baggage about the building. The 
pieces are taken from the low level of the tracks and 
are hoisted to the baggage room, where they are dis- 
charged at sorting tables. 

There have been several instances in steel works of 
workmen being poisoned by water gag, which consists 
largely of carbon monoxide. The only remedy hither- 
to known has, we believe, been the transfusion of 
blood, but another is now announced bj' M. A. Mosso 
in a note to the Comptes Rend us of the Paris Aca- 
dgmie des Sciences. Unfortunately, the remedy is 
not an easy one to apply, as it consists in putting the 
victim in an atmosphere rich in oxygen and under 
pressure. Thus, of two monkeys, both poisoned by 
carbonic oxide, the one left to its own resources died, 
while the other, being placed in an atmosphere of oxy- 
gen at a pressure of 30 pounds per square inch, recov- 
ered completely in half an hour. 

In the course of the additional forthcoming trials by 
the English Adiuiralty with the old hulk of the "Belle- 
isle " the naval authorities will endeavor to ascertain 
the resisting qualities of Krupp armor under varying 
conditions. One side of the vessel will be armored for 
a length of 30 feet with 6-inch Krupp armor, and on 
the other side a similar plating of 4-inch Krupp armor. 
Projectiles will then be fired at these plates from the 
different guns of a first-class battleship, at varying 
ranges, and the results will be carefully observed by 
the representatives of the Admiralty watching the 
tests. The work of plating the vessel for these experi- 
ments is now in progress, and it is estimated that two 
or three months will elapse before she will be ready. 

In a letter to The London Times, Sir W. B. Rich- 
mond, president of the Smoke Abatement Society, 
states that there are about 18 million tons of coal con- 
sumed annitally in London, costing some 16 millions 
sterling, of which probably 3 million tons are consumed 
by gas and other manufactories. About two-thirds of 
the heat produced by the combustion of coal is lost in 
the ordinary grates bypassing up the chimneys, and 
the loss thus incurred is about 8 millions sterling a year. 
It has been proved beyond dispute that factory fur- 
naces can be quite easily rendered smokeless, and at a 
saving to their owners of from 10 to 30 per cent of the 
fuel consumed. With the. use of the automatic feeder 
cheaper coal than anthracite can be adopted. The 
technical committee of the Coal Smoke Abatement 
Society has examined and approved grates which, 
while they maintain the open fire, consume all the car- 
bon, and hence no appreciable quantity of smoke as- 
cends the chimney. 

The magnitude of potentiality of the maritime pros- 
perity of Great Britain has been graphically illus- 
trated during the past few months, owing to the state 
of affairs ' in China. When England went to war 
with South Africa, the whole of her 330.000 troops 
were dispatched from England in their transports 
without any appreciable interference with her mail 
services to the various parts of the world. True, some 
of the larger, more commodious, and fleeter vessels 
were commandeered to accelerate the passage of the 
troops to the seat of war, but their places upon the 
mail services were easily filled by other boats, and 
the international traffic has been carried on in its usual 
manner. Indeed, it was difficult to believe that the 
country was at war, since everything was accomplished 
so smoothly and without the slightest hitch. But the 
same cannot be said in connection with the maritime 
commerce of other nations. The transportation of the 
troops from Germany to China was such a tax upon 
the young country that its ordinary maritime traffic 
was in danger of being absolutely dislocated. The 
solution of the difficulty was the chartering of English 
vessels, which were readily obtained. Russia was placed 
in the same dilemma, and when France was embroiled 
with Madagascar, the French troops were conveyed to 
the scene of operations in English vessels. Gigantic 
though the maritime commerce of Great Britain is, it 
is still rapidly increasing. At present that country's 
foreign trade is equal to one-fifth of that of the whole 
world in value. According to Lloyd's Register of ship- 
ping for 1900-01, no less than 7,030 steamers, aggregating 
11,513,759 tons, and 1.894 sailing vessels, representing 
a tonnage of 1,737.687 tons, are owned by various com- 
panies throughout Great Britain. Then the various 
colonies own 910 steamers of 635,3^31 tons and 1,014 sail- 
ing vessels equal to 384,477 tons between them. There- 
fore, it will be seen that the grand total for Great Bri- 
tain and her colonies is as follows : 7,930 steamers, ag- 
gregating 13,149,090 tons ; 3,908 sailing vessels, aggregat- 
ing 3,113.164 tons ; grand total, 10,838 vessels, aggre- 
gating 14,361,354 tons. According to Lloyd's, the 
whole of the world's over-sea traffic, with the exception 
of the smaller insignificant states, is carried on with 
28,433 vessels of all kinds, representing a gross tonnage 
of 29,043,738 tons. Therefore, it will be seen that Great 
Britain and her colonies own about one-third of th; 
world's vessels, amounting to nearly half the world's 
gross tonnage. 
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Electrical Notes. 

Mr. H. Edmunds, of London, has devised a means of 
insulating cables with paper. His idea consists of 
thoroughly impregnating paper with a mixture of re- 
sinous material and oxidized oils, which are reduced to 
a thin consistency by the application of heat. The 
paper is then immersed in this solution, and allowed to 
become completely saturated with the mixture. When 
it is withdrawn from this bath, the permeated paper is 
wound spirally round the conductor. The inventor 
claims that the paper when immersed in the resin and 
oil bath soaks up a sufficiency of the solutions to form 
a layer between the folds of the paper, between the 
conductor and the paper, and also outside the paper. 
These operations are conducted while the paper is still 
warm and the solution fluid. He then permits the 
treated conductor to cool. Instead of treating the 
cable in the above mentioned manner, strips of paper 
saturated with an oily matter or lubricant which is 
free from moisture and of good insulating qualities 
may be wound round the conductor alternately with 
the resin impregnated paper. The inventor, after he 
has covered the conductor with this paper, winds 
round an outer wrapping of braiding or some other 
material, such as jute or cotton, which has previously 
been immersed in a hot bath of a mixture such as 
diatrine. 

The most economical light is that whose spectrum is 
confined to the visible rays, and which does not in- 
volve the simultaneous emission of either infra-red or 
ultra-violet rays. Electric light marks in this respect 
a distinct advance on the older methods of lighting, 
and electric luminescence decidedly so. But no form 
of light hitherto produced equals that of the glow- 
worm in efficiency. The light of luminous organisms 
only contains an infinitesimal amount of heat. R. Du- 
bois has been exhibiting some "photo-bacterial" pro- 
ducts at the Paris Exhibition, and he now gives some 
particulars of the liquid medium which best suits their 
development. The liquid exhibited at the Palais de 
I'Optique consists of water containing sea salt, gly- 
cerine or mannite, and either peptone or asparagine, 
with an addition of some phosphorated compound like 
nucleine, phosphorated lecythine, or potassium phos- 
phate. The author gives no information concerning the 
species of bacteria used. He says that the permanence 
of the light varies with the purity of the ingredients 
and the ventilation and agitation of the liquid. It may 
last six months. A room may be lighted up with a 
luminosity like that of the full moon. It may be that 
these photo-bacteria will acquire the industrial import- 
ance of the yeast fungus, but that will probably be 
eclipsed by some purely physical method of generating 
cold light. — R. Dubois in Comptes Rendus. 

Mr. H. Bremer, of Neheim on the Ruhr River, has 
been conducting some exhaustive experiments with a 
view to obviating the blue color of the electric arc 
light. He has prepared some special carbon impreg- 
nated with salts of calcium, silicon, and magnesia, 
especially with calcium, the reddish yellow flame pro- 
ceeding from which considerably softens the color of 
the light. The oxide of calcium covers the inside 
of the globe with a thin coating of a white deposit 
which serves to diffuse the light in all directions, in 
the same manner as if a frosted glass globe were em^ 
ployed. By this means the glowing point of the car- 
bon is not seen, neither are there any of those shadow 
lines upon the upper half of the globe and practically 
darkness beneath the lamp, but the globe is bright all 
over. Photometer tests have been taken of lamps 
supplied with these carbons, and they prove all that 
the inventor claims for them. With an arc lamp tak- 
ing 13 3 amperes at 44 5 volts, the light was constant, 
over 6,000 candle power in the cone between 45° and 
90° with the horizontal, and 1,000 candles on the hori- 
zontal itself. The electric current consumption of the 
lamp was 0196 watt per candle without a globe and 
0196 watt per candle with the globe to yield a hemi- 
spherical intensity of 4,300 candles. The inventor 
places his carbons, in a vertical position, but slightly 
out of alignment. The arc is flattened out so that 
the liglit emission may be improved. The inven- 
tor states that his carbons are especially valuable in 
misty weather, owing to the j'ellow nature of the 
light. One of these arc lamps with four arcs has been 
suspended at a height of 313 feet from the Eiffel Tower 
in the Paris Exposition, so that their various advan- 
tages and potentialities may be estimated. The four 
lamps are arranged in two series, and take together 558 
amperes at 893 volts. Tests were carried out with these 
lamps at a height of 36 feet above the ground, first 
without a globe and then when fitted with the globe. 
In the first instance the light intensity was 80.000 
candles, corresponding to a current consumption of 0"1 
watt per candle, that is, with the hemispherical inten- 
sity estimated at 49,730 candles. But when the globe 
was fitted, the hemispherical intensity was reduced to 
about 86,900 candles, which is equal to a current con- 
sumption of 017 watt per candle. There is one draw- 
baeU, however, to these carbons, and that is that they 
are consniued in about half the time it takes the ordin- 
ary carbon to burn. 
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A HECHAITICAL SCABIFIEB. 

Probably no road paving is worse than a macadam 
road when it gets uneven and is in want of renovation. 
But the repair of a macadam road is both slow and 
expensive, necessitating the blocking of the thorough- 
fare for several days. Then, again, pedestrians incur 
considerable risk by flying pieces of stone, which can- 
not possibly be avoided by the hand-pick- 
ing process. Messrs. Marshall & Son.«, 
Limited, of Gainsborough, Englaii(i. 
have placed on the market a scarifier 
which may be attached to a traction en- 
gine or steam roller. The scarifier is at- 
tached to the back end of the tender of 
the roller in such a manner that the 
weight and strain in connection with the 
same are equally distributed over the full 
width of .the tender. The latter is con- 
structed of extra thickness and strength, 
so that there is no possibility of the roller 
itself being pulled to pieces through the 
vibrations of the scarifier. 

The scarifier itself works on a. travers- 
ing motion. By this means it can be set 
to scarify any part of the road, from the 
gutter on either side to the crown, with- 
out having to turn the engine round. 
Then, again, it can be arranged to ope- 
rate either backward or forward, and 
the depth of the cut into the road can be 
easily regulated by means of a hand 
wheel and worm gear. Under ordinary 
circumstances it will score the road to a 
depth of about two or three inches, but, 
of eoiirpe. this depends upon the nature 
of the road upon which the scarifier is at 
work. 

The scarifier consists of a dozen chisels 
mounted ill a swinging frame, pivoted at its upper ex- 
tremity and carrying two segments of worm wheels gear- 
ing into two worms. The tools are rigidly held in posi- 
tion in the frame by means of wedges, so that there is 
no possibility of their working loose while at work. 
They can easily and readily be withdrawn when re- 
quired for sharpening or replacement. One set of 
chisels is intended for forward work and the other set 
for working backward. A lever actuates in a slotted 
sector, for the purpose of changing the scarifier from 
the forward to the backward motion, and vice versa. 

When the roller has completed its work, the scarifier 
may be lifted from the ground to any desired 
height by means of the hand wheel and worm 
gear. This arrangement of gear is self-locking in 
any position. 

By working with one of these scarifiers a mac- 
adam road may be scored in a very short time, 
and it performs the work much more thoroughly 
than the handpick, while there is also a consider- 
able saving of material. The picking of a rotid is 
very destructive to the metal, but by means of 
this scarifier it is simply turned up regularly, and 
often only requires leveling and rolling in again. 
Then, again, the surface of the road is disturbed 
to a uniform depth throughout the whole section, 
which desideratum it is impossible to obtain by 
means of the handpick. 
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panying map of New York city and vicinity, from 
which our cosmopolitan rfeaders may readily deter- 
mine whether their nightly ride of one hour, more 
or less, into the suburbs would be sufiQcient to place 
them beyond its zone of fire. 

By the courtesj" of the War Department, we are 
enabled to present the accompanying photograph 



October 20, 1900. 




what was known as .a No. 2 warm blast hematite. 
The smelted pigs were remelted and cast into pigs, 
which were again melted in three aif furnaces. The 
weight of the iron melted was 172,000 pounds, time of 
melting 7J^ hours, time of casting 23 minutes. After the 
gun was cast, water was run through the core for the 
first 26 hours, after which air was forced into the bore 
at the rate of 20 cubic feet per migute 
from the 11th of February, 1864, the 
<tiiy of casting, to the 24th of the same 
mouth: Ther tenacity of the metal was 
found by actual test to be 28,737 pounds 
to the square inch. The length of this 
gun is 20 feet 'i}4 inches, the maximum 
diameter 5 feet 4 inches, the diameter of 
the muzzle is 2 feet 10 inches, and the 
total w'eight 115.200 pounds. For the 
sake of comparison we recapitulate some 
figures of the new 16-inch army rifle as 
follows : The length of the gun is 49 
feet 2'9 inches, the maximum diameter 
at breech 5 feet and at muzzle 2 feet 
4 inches, and the weight of the finished 
gun 300,000 pounds. The weight of the 
shot for the 20 inch smooth-bore was 
about 1,000 pounds, whereas the shell for 
the 16ineli gun will weigh 2,370 pounds. 



A SCABIFIEB FOB MACADAM BOADS. 

showing a full- sized model of the new 16-inch army 
gun, suspended above two of the largest coast-defense 
guns of the civil war period. The one to the left is a 
20-inch smooth-bore Rodman, the largest smooth bore 
in the world. The gun to the right of it, below the 
chase of the 16inch gun, is a 300pounder Parrott rifle, 
which also is the only one of its size ever constructed, 
all the other Parrotts being of 8-inch, 6 inch and 
smaller bores. The 20-inch Rodman closely resembles 
in outline and relative proportions the celebrated 15- 
inch smooth-bores, of which so many were used in 
the civil war. The iron used in casting the gun was 



THE 16-INCH BIFLE AND 20-INCH SMOOTH-BOBE 
COMFABED. 
In our recent article on the new army 16-inch 
gnn, we described the construction of this power- 
ful weapon and gave some particulars of its re- 
markable ballistic powers. It was shown that if 
the gim were set up at the Battery, New York, 
with an angle of elevation of forty degrees, and 
fired with a full charge of smokeless powder, the 
shell would reach a maximum height of 5% miles, 
and range to a distance of just under 21 miles. 




Ptaospborescent Bacteria. 

M. Raphael Dubois, in a paper read 
before the Academic des Sciences, de- 
scribes a series of experiments in which 
he obtains a luminous source of consid- 
erable intensity by the use of certain mi- 
crobes or photo bacteria, which have the 
power of emitting light. These are allow- 
ed to propagate in a liquid bouillon of 
special composition. When the experi- 
men t is made with good microbe cultures to start with, 
and at the proper temperature, the development is 
rapid, and the liquid soon contains the microbes in 
suflBcient quantity to give the luminous effect. A glass 
vessel is used to contain the liquid, preferably with 
plain sides, and it is possible in this way to light a 
room strongly enough to distinguish the features of a 
person placed at several yards distance, and news- 
paper type may be' read. The light has scarcely any 
calorific effect, and the properties of its chemical rays 
seem to be also feeble, as it requires several hours' 
exposure with an instantaneous plate to obtain a good 
image ; on the other hand, the rays seem to pos- 
sess considerable penetrating power, as impres- 
sions may be made upon the plate even though 
screens of wood or cardboard are interposed. A 
sheet of aluminium is, however, not traversed by 
the rays. 

In these experiments it is important that the 
bouillon in which the microbes are propagated 
should be well prepared. It should contain water, 
salt, an aliment analogous to glycerine or man- 
nite, another represented by the peptones or as- 
paragine, and an aliment containing phosphorus, 
such as nuclcine or phosphates, as well as traces 
of the mineral compounds which enter into the 
composition of such organisms. The use of pep- 
tone is attended with some difficulty, as putre- 
faction is likely to set in and destroy the action ; 
if it is used, it should be aerated by a current of 
sterilized air and slightly agitated. 

With asparagine the best results have beea 
obtained, and the solution keeps well, giving the 
phosphorescent effect in free air ; its cost, how- 
ever, is a disadvantage. If well prepared, the 
phosphorescent solution will keep for a long time 
without deteriorating ; the experimenter has kept 
some samples in a basement at a low temperature 
for more than six months. He expects to be 
able to increase the luminous effect, and thinks 



With a view to showing what a vast area would be MAP OF NEW TOBK AND VICINITY SHOWING ABEA DOMINATED that a practical outcome may result from these ex- 
dominated by such a gun, we present the accom- BY FIBE OF 16-INCH GUN. periments. 




THE NEW &BMY 16-INCH BBEECH-LOADING BIFLE COMFABED WITH A 20-INCH BODHAN SMOOTH-BOBE AliD A FABBOTI 300-P01TNDEB BIFLE, 
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STBENGTHENTNG THE CANTILEVEB BBIDOE AX 

NIAGABA. 

Niagara has a world-wide reputation for its famous 

bridges. JVIore than one notable suspension bridge has 

been built in wood, remodeled in steel, and then has 




ONE OF THE TOWEBS, SHOWING THE CENTEB STBENOTHENING 

COLUMNS. 



given way to the more modern steel. arch, in order to 
meet the requirements of present day railroading and 
road trafiBc. This work has called for the exercise of 
nnusual engineering skill and some daring originality, 
and, indeed, it is difficult to find any spot which pos- 
sesses more interest for the bridge engineer than the 
Niagara trorge. 

The accompanying photographs draw attention to 
the latest difficult feat to be accomplished in this lo- 
cality. They show the work of strengthening the steel 
cantilever bridge of the Michigan Central Railroad, 
which, com- 
pleted in 1883, 
finds itsel f 
quite unequal 
to the traffic 
demands of the 
year 1900. 

This bridge, 
which is 910 
feet long, and 
consists of two 
cantilevers and 
a fixed span in 
the center, the 
" cants " rest- 
ing on towers 
130 feet high, 
was originally 
designed to 
carry on each 
track a train 
consisting of 
two 65-ton lo- 
comotives fol- 
lowed by a 
train load of 
2,000 pounds 
per lineal foot. 
When the im- 
provements 
have been 
completed, the 
bridge will sup- 
port two trains 
of over 3,000 
pounds weight 
per lineal foot, 
headed by two 
150-ton locomo- 
tives. 

The work 
that is now be- 



a center truss, and this is accomplished by cutting the 
great structure in two longitudinally through the cen- 
ter and building the new steel work into place. The 
new truss is three times heavier than either of the old 
trusses, and the work will increase the carrying capacity 
of the bridge by from 75 to 100 per cent. The 
reconstruction has been in progress since last 
winter, and is being done by men employed 
by the Michigan Central. Between the old 
piers at the water's edge two 
new stone piers have been erect- 
ed on each side of the river, 
and each of these piers sup- 
ports one of the new columns. 
On [top of these new piers 
iron shoes weighing 10 tons 
each have been placed. These 
shoes are heavier by four tons 
than the shoes on the old 
piers. Reaching up from the 
shoes to the bottom chord of the 
bridgearecolumnsofsteel, which 
were placed in 25-fopt sections, 
and weigh 12 tons to a section. 
When the new columns had 
been carried up to their full 
height and riveted in place, they 
were capped by two massive 
7-ton castings, whose duty it is 
to transmit the loads of the new 
truss to the new tower. Between 
these castings was placed the 
section of the bottom chord of 
the new truss that extends over 
the tower, and above them were 
placed the vertical posts 55 feet 
long that extend between the 
bottom and top chords. On the 
top of these posts were placed 
other steel castings. In these 
castings in top and bottom 
chords are assembled the vari- 
ous eye-bars, posts, struts, etc., 
that cluster at these points, each 
series being connected by large, 
turned, and snugl}'-fltting pins. 
The center truss was then built 
oat over the river, the various 
posts, ties, etc., being lowered 
into place from the floor of the bridge by means of 
a temporary "traveler," which was shifted from time 
to time as the work progressed. 

With the addition of so much dead and live load to 
the bridge it was, of course, necessary to increase the 
anchorages. The old anchorages were about 26 feet 
long, and extended down to the bottom of the shore 
abutments. The new anchorages are 40 feet long, and 
extend down into the solid rock 16 feet. The addition 
was made by opening the abutments and blasting out 
the rock to the required depth. At the bottom of the 
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hole so formed, cupboards aboat 7 feet wide and 12 
feet long were opened,. and in them I-beams seven in 
number were placed. Ba,ch of the I-beams weighs 
900 pounds. The holes are to be filled in with con- 
crete. 

The old laterals were about 30 feet long and extended 
diagonally from one post to another. In the recon- 
structed bridge they will extend from the outside posts 
to the posts of the center truss. In rebuilding the 




ing done is the 
insertion of 




VIEW LOOKING THB01TGH CANTILEVEB, SHOWING NEW 
CENTEB TBVSS. 



bridge it was found necessary to cut 2 feet 2 inches 
out of the floor beams over the tower, temporary tim- 
ber supports being inserted to support the severed 
partd of the floor beams. These timber supports rested 
upon the outer chords. In all about 1,700 tons of new 
steel have been placed in the bridge. 

The work of rebuilding the cantilever has gone on 
undmindful of the traffic across it, which has suffered 
but little interruption or delay. A traveling derrick 
28 feet long, 28 feet wide in the clear, 21 feet clear of 
track and 30 feet high, has been used. To lower the 

castings re- 
q Hired 3,600 
feet of manila 
line 1}4 inches 
thick, with 10- 
ton blocks on 
the traveler. 
The cantilever 
is a double- 
track bridge, 
and in order 
to lower the 
iron it was ne- 
cessary to cut 
the ties be- 
t we en the 
tracks, giving 
an opening 6 
feet wide by 11 
feet long. Some 
of the iron low- 
ered was 50 feet 
in length. Ma- 
terial was car- 
ried out on the 
structure from 
both sides of 
the river. 

When the 
cantilever 
bridge was 
erected, all ri\-- 
etingand drill- 
ing was done' 
by hand, but 
in rebuilding 
the structure 
modern appli- 
ances were 
brought into 
service, and 
riveting, chip- 
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piug and drill- 
ing were done 
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by compressed air, which was supplied by a plant locat- 
ed on the New York side. In the compressing station 
there are two gasoline engines, one of 24 horse power, 
the other of 12 horse power. A 2-inch pipe leads from 
the storage tanks clear across the bridge, and from 
this main, connection is made by hose to the points 
of operation. 

Benjamin Douglass, bridge engineer of the Michigan 
Ce;itral, designed the new work, and it was carried on 
under the supervision of his oflBce, with G. C. Tuthill 
as the assistant engineer on the work, and David 
Coughlin as superintendent of erection. The work 
will be completed during the fall of the present year. 
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magnitude, and so far confirmatory of each other. 
Prof. Sollas's arguments are most interesting, and his 
complete address will be published in the Supple- 
ment, beginning with the current week. 

■ < ■ I » i 

THE PANTRY HOTH. 

BT e. FRANE AARON. 

This insect, which has also been called the Indian 
meal moth, and is known to naturalists as Plodia inter- 
punctella, is, next to the cockroach, perhaps the most 
troublesome pest of the housekeeper. It is a small in- 
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Transportation Exhibits at Paris. 

Much space has been devoted to the transportation 
exhibits at Paris ; an international station is estab- 
lished at Vincennes, covering an area of about 21,500 
square meters. The station is a series of halls (says 
The Railroad Review) about 200 meters long and 120 
meters wide. There are shown about sixty locomo- 
tives, most of them being large machines, and also 
more than 200 cars of various kinds. The United 
States is there " with its remarkable wagons, its prac- 
tical and comfortable luxury, and with six examples of 
its colossal and renowned locomotives." Austria with 
seven engines, Germany with six locomotives and with 
splendid coaches. Russia, which shows five carriages, 
attracts attention by the magnificence of the material 
and the finish of the construction, giving evidence of 
its great industrial progress. Switzerland shows, among 
other engines, an electric locomotive for working rack 
railroads. The French locomotives are seventeen in 
number. Around the international station are in- 
stalled signals and various apparatus for protecting 
trains used by the great French companies and by 
itjfeign roads. A German establishment is in operation 
iitjeeting ties for preservation, and near by one may 
sftte a section of the Barmen-Elberfeld suspended elec- 
tric tramway and a section 50 meters long of a Tem- 
perly transporter. Here may also be seen brakes, coup- 
lers, axles, wheels, switches, crossings, etc. According; 
to the Journal des Transports, of Paris, the Expo- 
sition is a triumph of the compound locomotive 
and the American car. The long car with bogie 
trucks, so much criticised among us for twenty 
years, is no longer a novelty, and now the time of ' 
experiment is past. All of the great French com- 
panies now use long cars with bogie trucks and 
corridors for inter-communication. The colossal 
machine shown in the Russian section seems to 
be only a Mallet compound locomotive, with two 
trucks and four cylinders. Germany shows a 
triple-expansion engine, in which the problem of 
condensation is courageously attacked. Finally, 
the electric locomotive is in force. The Paris, 
Lyons and Mediterranean Railway shows its stor- 
age battery engine, and the Orleans Railway its 
Thomson-Houston trolley locomotive. This latter 
company makes the most impressive electrical ex- 
hibit by the mere fact of putting in operation 
its city line, underground and worked by electricity 
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THE FANTBY HOTH AND ITS STAGES. 

1. Caterpillai. 2. Cbryealie. 3. Moth. (Magnilled.) 

■sect allied to the clothes moth and the grain moth, and 
not unlike them in appearance. The pantry moth, 
however, is more showy in appearance and is bicolored, 
the outer half of the wings and parts of the body being 
of a chocolate brown, the rest buff or drab. It is 
about three-eighths of an inch long when the wings are 
folded or at rest. The larva is pale, varying from pink- 
ish to gray blue, the tint being influenced by the char- 
acter of its food. The eggs hatch in a few days after 
being deposited here and there upon suitable food by 
the female moth. 
Noarlv everything edible or nourishing serves for food 



have from three to six broods annually, and in very 
warm climates as many as seven or eight may appear. 

The pantry moth is practically cosmopolitan, judg- 
ing from the infested food stuffs received from nearly 
all parts of the world. There are isolated sections 
where it does not occur, but in these days of vast com- 
mercial -intercourse a pest having these food habits is 
certain soon to be carried'every where. Only the great- 
est care, most thorough -ins'p'ection and fumigatfon can 
prevent this result, if at'all. 

To insure against the presence of this moth, the 
housekeeper or dealer must resort to storing his food 
stuffs in insect-proof receptacles. With materials that 
must have air, a box with wire netting covering the 
openings for ventilation will suffice, but these open- 
ings should be at the side of the box, as it is probable 
that the moths would drop their eggs through the 
wire mesh if placed on the top. If material is already 
infested and only slightly injured, the only way to 
kill the insects within it is to fumigate with carbon bi- 
sulphide, an inexpensive disinfectant. A wad of cot- 
ton as large as a lemon of average size, and saturated 
with the bisulphide, placed in the top of a large can, 
tight box or keg holding two or three gallons, care 
being taken to replace the cover quickly and tightly, 
will destroy all insects and vermin infesting the ma- 
terial previously placed therein. The vapor of carbon 
bisulphide is heavier than air and sinks to the bottom 
of a vessel containing it. It is extremely poisonous, 
and so inflammable that on no account must flame be 
allowed to approach it. 

To insure successful fumigation, the receptacle must 
remain tightly closed for at least six hours. It can 
then be uncovered and turned upside down for a few 
minutes, after which the pungent odor can no longer 
be perceived. Another way to kill the larva of the 
pantry moth and similar pests in food stuffs is to sub- 
ject them to a perfectly dry heat for at least one hour 
at a low even temperature. 



Tbe Age of tbe Eartb. 

We commence our history with a rapidly-rotating 
molten planet, not impossibly already solidified about 
the center and surrounded by an atmosphere of great 
depth, the larger part of which was contributed by 
the water of our present oceans, then existing in a 
state of gas. At what period did these great cosmical 
changes occur? The answer to this question has long 
occupied the attention of geologists, and the opinions of 
the greatest lights of modern science are at variance. 
At the Bradford meeting of the British Association for 
the Advancement of Science, Prof. W. J. Sollas, one of 
the greatest geologists of the century, made a most im- 
portant address, dealing with the age of the earth. 
He first srives his attention to the estiuiates of others, 
Lyell, Kelvin, George Darwin, Joly and others, and 
then develops his subject with particular relation to 
the depth of those rock formations which are clearly 
of sedimentary origin. He takes them at their great- 
est thickness, which he finds to be about fifty miles. 
Naturally, great difficulty is experienced in obtaining 
even an approximately accurate average rate of depo- 
sition, but Prof. Sollas adopts one foot a century as 
the most satisfactory standard, and on this basis 
would place the age of the earth approximately at 
about 26,000,000 years. His arguments tend to har- 
monize the estimates of others, as far as possible, and 
he more nearly approaches those of Lord Kelvin than 
those of other scientists. The estimates suggested by 
other data are as follows : 

1. The time which has elapsed since the separation 
of the earth and moon, 56,000.000 years. This is the 
minimum estimate of Prof. G. H. Darwin. 
, 2. Since the " consistentior status "of Lord Kelvin, 
20,000,000 to 40,000,000 years. 

3. Since the condensation of the ocean, 80,000,000 to 
90,000,000 years, the maximum time which Prof. J. 
Joly considers to have elapsed. 

It may be at once observed that these estimates, 
although independent, are all of the same order of 



to this insect, but the materials that it commonly in- 
fests are flour, corn meal, grain of all kinds, beans, 
seeds, dried fruits and vegetables, and chocolate. It 
is not the quantity the larva eats, however, that makes 
its presence objectionable, so much as the defilement it 
causes. Wherever it goes it leaves a silken strand be- 
hind it, adhering to its excrement and to the particles 
of food left uneaten, thus rendering the material utterly 
unfit for human use. 

When full grown, the caterpillar spins a flimsy 
cocoon, within which the pale yellowish or brown pupa 
rests but a few days in warm weather before emerging 





FLOTTE INFESTED BY PANTRY MOTH. (MAGNIFIED.) 

]. Normal condition. 2. Webe and excrement after beinjf infested. 

as a moth. If, however, the surrounding temperature 
should be cold, the pupa may remain in the cocoon all 
winter. The entire period covering all the stages, egg, 
larva, pupa and moth, averages, during warm weather, 
about six weeks, and in artificially heated buildings 
that cool at night during winter, two or three months. 
There are, then, about three broods normally during 
the summer, and in well warmed buildings during 
winter about two broods, perhaps three. Thus, we 




INJURY BY PANTRY MOTH. 

1. Cake of chocolate, flhowinj; larva at w.ork (natnral size). 2. Millet seed after 
infestation (magnified). 



.\ntoniobIle 'flews. 
There are at present thirteen incorporated automo- 
bile clubs in the United States. 

Experiments have been conducted in New York 
with electric vehicles for collecting mail from street 
boxes. It was found that fifteen minutes were 
saved per trip. 

At the Paris Exposition a dinner was given to 
over twenty thousand mayors of French cities 
and villages. This is probably the largest num- 
ber of persons who were ever served at one time. 
The tables, if placed end to end, would have been 
four miles long. Several motor cars and four mo- 
tor cycles were used to increase the rapidity of 
service. 

A new electric automobile has been brought 
out by the National Carriage Syndicate, of Lon- 
don. It is of elegant design, each of the wheels 
being 36 inches in diameter and the distance 
between axles 67 inches. The force is furnished 
by two small motors, which operate the rear wheels 
by a chain which passes from a pinion on the axis 
of the motor to a large wheel placed on the inside 
next the spokes. The motor is mounted upon an 
independent frame, which is supported upon springs. 
Two sets of accumulators are used, which are con- 
tained in two boxes placed under the front and 
rear seats. Each of the motors gives 2 horse power, 
working upon 40 volts ;■ it gives 600 to 700 revolutions 
per minute. The motor is very light, weighing only 
105 pounds ; besides, it can, if necessary, be worked up 
to 3 horse power, and runs without noise. The motors 
differ from the usual type, as the armatures are at the 
exterior and revolve around the field. The winding of 
the ai-mature is very simple, and is arranged so as to 
give a motor of small weight and high efficiency; it 
may be overloaded as high as 100 per cent without 
danger. The armature, being of large diameter, acts 
as a fiy-wheel and regularizes the speed. The fields 
have twelve poles arranged in a circular crown o- the 
inside of the armature. The motors are entire'y in- 
closed and protected from dust. The battery used is 
of the Rosenthal type; it has forty cells in all, which 
gives a total weight of 950 pounds. They will give a 
discharge of 20 amperes for seven hours, and will also 
stand a considerably higher rate, giving 40 amperes if 
necessary. The controller is arranged for five speeds, 
3, 6, 8; 10, and 13 miles per hour, with a reversing speed 
of 3 miles. The controller handle is pushed to the 
front and rear for forward and back movement ; it is 
arranged to give the proper connections for charging 
the batteries. As the field is separately excited, the 
motors themselves serve as brakes by the reverse action 
of the armature upon the field, the motor tending to 
run as a dynamo. This machine will cover a distance 
of fifty miles at a single charge. 

»■■' » ■■■* 

The Commissioner of Immigration has decided that 
tuberculosis is adisease which can subject the patient to 
quarantine. A Japanese with tuberculosis arrived at San 
Francisco and it was decided that the patient could not 
land and must return to the port from which he sailed. 
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IN THE WOBLD 

BT B. E. THOMAS. 

" Died of internal trouble" was the verdict which, 
prior to the last half century, was the comprehensive 
term used to record the unsuccessful efforts of treat- 
ment of women's diseases. Up to that time gynecology, 
which has since revolutionized the surgical world, was 
practically unknown. The few rare cases in which 
an operation was performed were attended with such 
an alarming element of danger prior to that time, that 
even the foremost surgeons hesitated to resort to this 
last desperate measure. That gynecology wasa lost art 
was an important fact unguessed at since the burning 
of the great library of Alexandria destroyed an incal- 
culable amount of valuable matter upon this subject 
as well as of others of equally important bearing in 
the scientific world. There was, therefore, no scantiest 
record that such a science had not only flourished, but 
been brought to its present state of perfection more 
than two thousand years ago. 

Yet such is the case, such the almost incomprehensible 
truth borne in upon the world of science when the ex- 
cavations of Pompeii revealed the astounding collec- 
tion of surgical instruments, mainly for use in gyne- 
cology, unearthed in the house of the surgeon ad- 
joining the Temple of the Vestal Virgins. 

These instruments, shown in the accompanying pic- 
ture, now occupy one of the most interesting cases in 
the museum of Naples, where, for greater safety, the 
most valuable of the excavation finds are kept by the 
Italian government. What is far more incomprehen- 
sible than the mere fact that these instruments, after 
having been buried since the 
eruption of Vesuvius, 79 A. D., 
have revealed that gynecology 
was a science flourishing in its 
perfection long before that date, 
is that in every instance the in- 
struments are almost in their 
minutest particulars, exact dupli- 
cates of those in use by the most 
approved modern science of to- 
day. Had there been a record 
upon which surgeons and physi- 
cians could have built up this 
practical treatise upon the dis- 
eases of women, the wonder 
would be less. As it is, with 
absolutely nothing to hint that 
gynecology was a lost art, or thai 
ic had existed even, it seems 
nothing short of marvelous that 
modern minds should in the 
evolution of this century's in- 
struments have traveled along 
identical lines pursued by those 
marvelously skilled Pompeiian 
physicians to the Vestal Virgins 
ministering in the Temple, on 
the idyllic remnants of which 
the sun shines to-day from bluest 
of Italian skies, and the waters 
of the Bay of Naples lap their 
cerulean waves almost to the 
gateways of that charmed place 
about which must ever linger so 
much of romance and poetry. 

A difference between the sur- 
gical instruments of to-day and 
those of the ages ago is that 

while the latter were of the finest wrought iron, those 
of the former are of polished nickelplate. But ;the 
workmanship is as fine as anything to be produced in 
this line in the twentieth century. The instruments are 
hand wrought, the screws as threadlike and capable 
of as delicate manipulation as anything to be found 
in to-day's achievements. 

It is not more than half a century since gynecology 
may be said to have had a place in modern surgical sci- 
ence. Dr. Marion Sims in the lead with his duckbill 
speculum has had a mighty rush of followers. Dr. Sims' 
treatment of vesico- vaginal fistula was a revelation at 
the time. To him the world is indebted for the sugges- 
tion and perfection of measures by which this almost 
untreatablecondition has been rendered one of the most 
certain of relief within the field of surgery. From pro- 
found ignorance his duckbill speculum has brought 
gynecology to the front ranks of surgical skill and at- 
tainment. 

In every particular, however. Dr. Sims had been 
anticipated, as in May, 1829, Dr. H. S. Levert in The 
American Journal of Science expounded the results of 
his experiments in the use of silver wire. This was 
followed on November 21, 1834. in The London Lancet, 
by Mr. M. Gosset giving a description of his method 
of using silver wire, and later in 1846 was published the 
method of Metgler. 

The first record which surgical science has in this 
country of the use of a speculum was of an ordinary 
teaspoon used by a Southern country practician to en- 
able him to see a rent in the bladder of a woman pa- 
tient. By this primitive means he was subsequently 
enabled to administer successful scientific treatment. 
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Following Dr. Sims' trip abroad, when the value of 
his invention was recognized by the leading surgical 
authorities of England and France, he returned to this 
country to make a large fortune by this means. The 
speculum was then taken up and developed, and addi- 
tional discoveries practically put to use jby other emi- 
nent surgeons and physicians, each] in turn giving to 
the instrument his own name. Among the best known 
of these are those of Meier, Cusco and Ferguson. 

Following upon these inventions, together with 
others of similar nature, came those finds in the 
Pompeiian excavations of the house of the surgeon 
which told to the world a stupendous truth, that the 
instruments in use to-day, for the alleviation and cure 
of internal troubles, are identical with those used by 
skilled practitioners when the world was younger by 
two thousand years. 



♦ ■ * ■ * 

Bat Guano Caves In Sontbern New Mexico. 

Southern New Mexico is a land of natural curiosities, 
and one at least of these has proved to have a high 
commercial value. A resident of that district had the 
good fortune a few years ago to accidentally stumble 
upon several bat caves, one of which is stated to be 
some six miles in length, and as he has shipped in the 
last two years 3,393,240 'pounds of phosphate or guano 
from these caves, for which he has received about $48 
per ton, it can be understood that the present and 
prospective value of these caves is considerable. It 
can be readily understood that bat guano possesses 
great value as a fertilizer, and the value of the caves is 
enhanced by the fact that beneath the guano is a con- 
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siderable deposit of phosphatic rock (the remains of 
defunct bats), which, when ground up and treated with 
phosphoric acid, is highly prized as a fertilizer. 

Since the discovery of these ancestral homes of the 
bats, in which they have made their resting place for 
unnumbered centuries, the search for more such caves 
has continued intermittently, and it is probable that 
many more valuable finds of this nature will be made ; 
for the section of the country in which they lie is liter- 
ally infested with this obnoxious, but very lucrative, 
little creature. The caves which are frequented by 
bats are of lava formation, and carry evidence of hav- 
ing been subject to violent volcanic action. A remark- 
able bat- trait is mentioned by our correspondent, which 
has the effect of rendering the caves of permanent value. 
It seems that after the entire front of the first of these 
caves to be opened had been torn down to within a 
foot or so of the narrow openings through which for 
centuries the bats have come and gone, the little crea- 
tures continued, and still continue, to follow the ways 
of their ancestors. Flying upward past the large open- 
ings, they would squeeze in and out of the caves as of 
old. Since tjje first cleaning out of one cave seven tons 
of guano have been removed, all of which had been de- 
posited subsequently to the first removal. It is esti- 
mated that from the deposits which have already been 
discovered, there has been taken an annual crop of 
about 1,500 tons of guano. 



organization of the staff and office of the department 
of patents in the interests of inventors. This move- 
ment has taken the form of a petition addressed to the 
Victorian legislative assembly, which is being exten- 
sively signed by leading men of all trades and profes- 
sions in that colony. The petition has been initiated 
by a leading patent agent in Melbourne, and it is re- 
ceiving considerable support from those members of 
the profession who consider that a more liberal treat- 
ment of inventors will ultimately lead to more exten- 
sive business in patents. 

In reading the petition it is evident that the main- 
spring of the movement is to be found in the more 
liberal and advanced methods which are in vogue in 
our own patent system, and in a less degree in that of 
Great Britain. The most important point asked for 
in the petition is that the examination into novelty 
may be retained. It is claimed that this examination, 
which was prescribed by the patent act of 1890, is now 
conducted by the department with sufficient complete- 
ness to be of great public benefit, and that it is, in a 
large degree, a deterrent of fraudulent and improper 
applications. It is claimed that the abolition of ex- 
amination into novelty will throw the ' burden of 
search upon the inventor, and that if the examination 
is struck out, the patentee will be under increased 
expense of from $75 to $150 for an ordinary search, 
while it would be no uncouimoii thing for a heavy 
examination to cost $250. The petition quotes the 
report of the Commissioner of Patents of the United 
States as affirming that it is because of novelty ex- 
aminations that patents are so salable in this coun- 
try. The petitioners are of the 
opinion that "to avoid grievous 
restraints of trade, encourage- 
ment of impostures upon the 
public, the undue raising of 
prices of commodities, and the 
unnecessary multiplication of 
ruinous lawsuits, the granting 
of illegal monopolies upon arti- 
cles of commerce without any 
investigation as to the novelty 
of such articles should not be 
permitted." 

The petitioners also pray that 
the Patent Office examiners' re- 
ports, as well as other documents 
in connection with patent mon- 
opolies granted, should be open 
to public inspection in like man- 
^ ner as in the United States of 

y America. It is also requested 

' \ that steps be taken to remedy 

■ the long-continued and grievous 

;a m delay and shortcomings in re- 

■" ■ spect to the issue of publications 

from the Patent OfHce respect- 
ing new inventions and monopo- 
lies ; and the reasonableness of 
this petition will be understood 
when it is learned that thv< pub- 
lication known as "Patents and 
Patentees," issued by the Victo- 
rian Patent OflBce, is nine years 
in arrears, and that after being 
printed it can only be obtained 
at a cost which is prohibitive to 
the majority of inventors inter- 
ested in securing it. It is certain 
that in the judgment of American inventors, the au- 
thors of this petition are making out a very strong 
case for reform. 



Tbe Current Supplement. 

The current Supplement, No. 1294, has many inter- 
esting addresses and lectures. " Chemical and Techni- 
cal Education in the United States," by Prof. C. F. 
Chandler. This is a most important paper, and deals 
with the subject in a masterly manner. "The Age of 
the Earth," by Prof. W. J. Sollas, is an address before 
the British Association. "Australia: The Wonderful 
Island Continent" is a thoroughly illustrated article 
by Sidney Dickinson, F.R.G.S. The Opening As- 
tronomical Address, by Dr. A. A. Common before the 
British Association, is concluded in this issue. "Ameri- 
can Sun Myths " is an address by Dr. Franz Boas. 

Contenlfi. 

(Illustrated articles are marked with an asterisk.) 



Kemodellng the Victorian Patent Practice. 

There is a movement afoot in the colony of Victoria, 
Australia, which has for its object the carrying out of 
certain drastic reforms in the patent laws, and the re- 
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RECENTLY PATENTED INVENTIONS. 
Asricnitiiral Implements. 

PLOW.— JoHK W. Reaves, Morgan, Ark. The in- 
vention provides a simple and effective means wliere- 
by cultivator blades or teeth may be arranged at one or 
both sides of a '* ball-tongue " plow- blade or adapted for 
ttse in connection with the share of a turning-plow. The 
device is characterized by its simplicity and effective- 



ITIectianical Devices. 

WATER-WHEEL.— Mark A. Brown, Douglas, Ga. 
The water-wheel is of the type in which the water oper- 
ates upon a series of blades or buckets. On the bottom 
of a casing the motor-wheel is mounted to revolve. A 
shaft is held to rotate with the wheel, but is free to slide 
relatively thereto, and is provided at its lower end with a 
ball bearing below the bottom of the casing. Owing to 
the sliding connection of the wheel with the shaft, the 
weight of the machinery connected with the other end 
of the shaft is supported by the balls and the bearing. 
The operation of the wheel is not affected by axial vibra- 
tion. 

COMBINATION-TOOL. — Frederick C. Engel- 
HARDT, Manhattan, New York city. The tool is to be 
-used, by machinists for repairing articles of metal or 
wood. In standards supported by a base, a lathe-spindle 
is mounted. On its inner end the lathe-spindle carries a 
lathe-chuck. A holder, mounted to slide on the base, is 
provided with a box-receptacle constituting a socket to 
receive dies for cutting bolt threads. The box-receptacle 
has vertical grooves in its side walls, extends out through 
the bQttom. and has horizontal grooves in the walls at the 
bottom, intersecting the vertical grooves. Set-screws in 
the side walls of the box-receptacle hold material in 
place. 

PICKER MECHANISM FOR LOOMS. — Ephbaim 
M. Kefper, Hespeler, Ontario, Canada. By means of 
this invention the picker-stick and connected parts are 
prevented from being broken in case the picker-stick is 
accidentally locked against movement by the shuttie's 
lodging on the top of the picker, thereby preventing the 
picker-stick from actuating the picker and throwing the 
shuttle through the open shed, 

CAN-LABELING MACHINE. — William H. 
Leister, Westminster, Md. The cans are rolled along 
a chute or track and are successively operated upon. A 
portion of the adhesive material is appplied to the can ; 
and thQ can is then rolled upon a pile of labels, picking off 
theupper label by means of the adhesive material and then 
wrapping the label about the can, the other end of the 
label being pasted bo that, an it is wrapped about the can, 
it will be secured in place. The novel features of the in- 
vention are an improved means of feeding the cans to 
the chute by means of receiving-tracks ; a device which 
enables cans of diffiercnt sizes to be labeled ; a mechan- 
ism for regulating the rate at which the cans are fed ; a 
device for applying a small quantity of paste to the can ; 
a label-feeding mechanism ; and a seaming appliance. 
HOISTING-GRIP.— John Piercy, Brooklyn, New 
York city. The hoisting-grip comprises a casing in 
which gripping-jaws are arranged and mounted to move 
toward or from each other in order to grip or release the 
cable. I'he jaws are provided near their upper ends 
with outwardly-extending ears or lugs formed with 
elongated slots. Pins or bolts extend through the slots. 
In the casing cam-levers are pivoted, the cam ends of 
which are adapted to move into or out of engagement 
with the jaws to grip the cable or rope. Links pivoted 
to the outer ends of the levers are connected with a 
hoisting device. Upon an upward pull, the links cause 
the levers to move the jaws into gripping contact with 
the hooting rope or cable. The device is simple and 
durable in construction. 

GRINDING-M A C H I N E . — Fred A. Nybtrom, 
Cosmopolis, Wash. The invention is designed to grind 
the faces of band-saw wheels and to render these faces 
true to insure proper running of the band. The machice 
comprises two oppositely-extending swinging frames, in 
one of which a griuding-wheel is mounted and in the 
other of which a pulley is held. Between the grinding- 
wheel' and the pulley, gearing is arranged, whereb^^ the 
former ig operated from the latter. An adjusting device 
for the frame carrying the grinding- wheel is provided. 

CLIP-FORMING MACHINE.— George E..Soper. 
Kankakee, 111. The invention relates to improvements 
in machines for forming or bending metal into T7-shape 
to form clips while the metal is cold, thus saving the ex- 
pense of heating and the extra work of handling hot 
metal, Manufacturers find it necessary to heat the stock 
before landing, so that when formed, the opposite mem- 
bers of the clip will remain parallel when cold ; for, in 
the ordinary method of cold bending, the ends of 
the members spring out of parallelism. According 
to the present invention, the metal strip is so bent that, 
when finished, the side members of the clip will be 
spaced apart equally throughout their length. 

FRICTION-BRAKE. — Friend N. acd Harry W. 
Whitcomb, Barre, Vt. This friction-brake is designed 
for use on power capstans and other machinery. The 
roechanism comprises a brake-wheel ; a split brake-ring 
having one end forked and carrying brake- blocks on its 
outer face to engage the -brake-wheel; and a shaft 
mounted in the forked end of the ring. An eccentric is 
Eecured to the shaft between the members of the fork 
of the ring, with its working face projecting beyond th3 
end of the ring. The drum can be readily braked by 
turning the shaft to open or close the ring and move the 
blocks into or out of engagement with the brake- 
wheel. 

DEVICE FOR EMPTYING TANNING-LEACHES. 
-Benjamin Sykes, Gurwensville, Penn. Tlie combined 
agitating and collecting device consist* of a series of 
arms which radiate from a hub and which closely ap- 
proach the inner face of the leach. Each stirrer-arm is 
provided with collecting-blades, the shanks of which are 
adjustably bolted to the stirrer-arms. These collecting- 
blades serve to plow the tan from the center of the leach 
and direct it to the sides, so that by means of the stirrer- 
arms it can, be pushed to a discharge-opening. 



attachment of pivot-teeth. The crown or artificial tooth 
has a symmetrical conoidal cavity. A post or anchor is 
baked in the crown and fixed in the center of the cavity, 
A convex, metal cap, made separately or independently 
of the crown and post, has a central opening adapted to 
receive the post and allow adjustment therein. The cap 
fits the cavity, whatever may be the adjustment of the 
crown. The crown can be set at an angle to the root, 
instead of in alinement with It, without affecting the ac- 
curacy of the fit. The crown has all the merits of the 
well-known Richmond crown with none of its defects. 

DENTIST'S STOOL.— George B. McKinney, Barry, 
n. This improved stool is so constructed that it will 
have a yielding or spring action laterally in any direc- 
tion, the spring-section permitting this action being a 
portion of the standard or upright of the stool. The 
seat of the stool can be conveniently raised, lowered, and 
held firmly in adjusted position. 



Vehicles and Their Accessories. 

TRACE-LOCK.- Thomas J. Halstead, Dallas, Tex. 
The trace-lock consists of a ferrule adapted for attach, 
ment to a whiffletree, and a button carried by the 
ferrule, which button can be placed and held in either a 
horizontal or a vertical position and be operated by one 
hand as readily in the dark as in the light. 

THILL-CorPLING. — Winston K. Pendleton, 
Ocoee. Fla. The object of the invention is to provide 
a thill-coupling of comparatively few parts, easily de- 
tached from and attached to the axle, and with which 
the shaft or pole can be coupled quickly and securely. 
The pole is held by jaws having recesses at their upper 
ends. A base-plate extends beneath the axle, is con- 
nected with the jaws, and has an aperture near its rear 
end. A bolt extends loosely through the aperture near 
its rear end. A clip engages the bolt and extends over 
the axle. Ears on the clip are arranged to enter th3 re- 
cesses in the jaws. The shaft or pole is securely held 
from withdrawal. 

HANDLE BAR. — Alexander Bibs, Schenectady, 
N. Y, This bicycle handle-bar comprises the usual stem 
to which a head is secured having tubular ends in which 
fiuted pins are inserted. The gripping-bars have their 
tubular ends interiorly fiuted and arranged to fit over the 
tubular pins and into the tubular ends of the head. The 
gripping-bars can be readily raised or lowered and moved 
nearer together or further apart to suit the convenience 
of the rider. 



Ralltvay- Appliances. 

RAILWAY-CAR CHOCK. — John T. Condon, Le 
Mars, Iowa. When cars are switched to a sid>ng, it 
sometimes happens that, by reason of too great mo- 
mentum or failure of the brakes, they will pass off the 
siding and on the main tr^ck again. The invention pro- 
vides a simple device for preventing the cars from pass- 
ing off the side track. The device consists of a lever- 
controlled, hook-shaped beak which can be lapped over 
the track to obstruct the car-wheels. 



Dental Inventions; 

DENTISTRY. — Afqust P. Johnson, Ada, Minn. 
The invention is an improvement in the construction and 



miscellaneous Inventions. 

FURNACE.-JOHN S. L, Rodrick, 101 Fifth Street, 
Washington, N. W,, District of Columbia. A series of 
upright snperheating-chambers encircle the fire-pot and 
combustion-chamber and discharge at their upper ends 
into pipes or supplemental flues which lead into the main 
heating-fiues. By this construction a large number of 
Buperhea ting-chambers is provided, the heat from which 
flues may be directed into any desired one of the main 
heating-flues to increase the heat supplied to the main 
flue and to induce the heat up through the flue. 

REFRIGERATOR.— Carl Sander, Brooklyn, New 
York city. In this construction a door, when opened, 
will occupy a position in the compartment out of the 
way and will automatically cause a sliding support for 
material in the compartment to be carried out of the re- 
frigerator so that the material is readily accessible. 
When the door is closed, the sliding support re-enters 
the refrigerator. 

COTTON-VALVE.- George W. Williams, Waco, 
Tex. The invention relates to a valve for controlling the 
passage of cotton from the cotton-bin or warehouse to 
the elevator by which it is carried to the gins. The 
valve may be used in connection with an elevator con- 
sisting of two divisions, so that one division may be cut 
out while the other is in operation. 

COMBINATION REAMER, TAP, AND COUNTER- 
SINK.- Carl Bobntoen, Astoria, Ore, Mr. Boentgen 
has devised an improvement in tools for boring and 
reaming bnng-holes in casks and threading the edges of 
the holes to adapt them for the reception of screw- 
threaded bushings having a lateral peripheral flange. 
The invention is embodied in two separable parts or 
tools which are constructed to be used separately and 
also co-operatively, so that one serves as a pivot-post or 
guide for the other during the formation of the counter- 
sink. 

ATTACHMENT FOR FIREARM - BARRELS.— 
Reade M. Washington and Alfred W. Capt, Dallas, 
Tex. The attachment is designed to modify or prevent 
the noise made when a weapon is discharged and to sup- 
press the smoke almost entirely when black nowder is 
used. The mechanism employed includes a deflectlng- 
plate, a discharge-chamber with a discharge -opening, 
and a spring-controlled valve. When the bullet is dis- 
charged, the gases are deflected downwardly by the de- 
flecting-plate, against the valve. The pressure of these 
gases forces the valve against the discharge-opening, so 
that the smoke is imprisoned until the pressure in the 
barrel is sufficiently reduced to permit the spring to open 
the valve. 

SYRINGE.— Charles A. Bucklin, Manhattan, New 
York city. At the upper end portion of the syringe- 
barrel a hollow, enlarged, and longitudinally-tapered 
container is formed. The barrel is extended beyond the 
end of the container. A cup-shaped gland for the 
syringe-piston stem is adapted to engage with the barrel. 
A dange on the gland serves as a cover for the container, 
the flange and gland being integral. 

BOOT-HEEL.— Charles E. Keller, Lob Angeles, 
Cal. The inventor has devised a yielding heel for boots 
and shoes, which heel comprises a rubber-pad to which a 
spring is attached. The heel is thereby rendered more 



durable than if constructed entirely of rubber, and yet 
provides an effective cushion. 

GOLD-SEPARATOR. — Frank P. Hopkins and 
Louis Manzkb, Spirit Lake, Iowa. Two rotary cylin- 
ders are inclined in opposite directions, one arranged 
above the other. The upper cylinders have two cylin- 
drical screens of different mesh, and a gravel-screen. A 
chute feeds the pay-dirt from the upper cylinder to the 
interior screen of the lower cylinder. The coarse mate- 
rial from the upper cylinder is discharged into a rotai^ 
pipe and is then passed into a series of receptacles. An 
air-blast separates fine sand from the values passing into 
receptacles. 

SURGEONS' CASE.— Emil A. Edlen, Moline, 111. 
The purpose of the invention is to provide a case for 
carrying surgical instruments. Special attention has 
been paid to the provision of means for transporting the 
instruments safely and for permitting their convenient 
sterilization, as well as the sterilization of other ma- 
terial, such as gauze, bandages, and the like. 

HOSE-COUPLING. — Sheldon Josbph, Columbuw, 
and William H. Clark and William J. Clark, 
Salem, Ohio. The coupling is designed to be used 
where the internal pressure is less than the external 
pressure. One section of the coupling has within 
its head a metallic tubular extension separated from 
the contiguous surface of the head by an annular 
chamber. The other mating section of the coupling 
is provided with a fiexible tube adapted to enter the 
chamber of the first-named section between the wall of 
the head and the tubular extension. 

INCUBATOR. -John Mabus, Minier, HI. The pnr- 
pose of the invention is to furnish a tneans for turning 
eggs in an incubator without opening the cover. The in- 
cubator has a member movable longitudinally to turn 
the e'ggs and movable transversely to he passed in and 
out of the incubator. Combined with this apparatus is a 
reciprocating- bar to which fingers are attached, which 
engage lugs or projections on the members of the incu- 
bator. 

HAT-SIZE INDICATOR.— Abram B. Lustig, Man- 
hattan, New York city. The indicator has separable 
sections, each of which corresponds with one of the hats 
in a box. If a hat be removed from the box, the cor- 
responding section of the indicator may be detached, the 
remaining portion of the indicator thus showing not 
only that one hat has been taken out, but also what 
sizes are still left. 

SAW.-r Ralph Rockwell, Oracle, Arizona Territory. 
The top and front portion of this buck-saw are made of 
a single length of material having a channel along its 
top or outer portion. A back or handle portion extends 
above the top of the frame. To this upward extended 
portion a tie-rod is attached, which is carried through the 
slot of the front and then through an opening in the 
front near its lower end. A frame thus made is light and 
strong. The usual lateral vibrations are obviated, since 
the frame consists of but two sections connected by the 
handle. ' ' 

LIFE-PRESERVER.— Pasqualb Angellili, ?7 Mul- 
berry Street, Manhattan, New York city. The life-pre- 
server consists esBentialiy of two parts, a carbid recepta- 
cle and a water compartment, communication between 
the two being cut off by a spring-pressed valve held in a 
normal, closed position by some filling soluble in water. 
When the preserver is in use, sea-water dissolves the 
filling, thereby removing the resistance to the valve- 
spring and opening the passage between the carbid and 
water receptacles. The acetylene gas generated serves 
to inflate the life-preserver. The parts can be separated 
whenever they are to be cleaned. 



Designs* 

BOOK-HOLDER.— Edwin S. Wobhr, Geneseo, III, 
The base of the holder is a parallelogram with laterally 
and vertically extending supports for the books. 

GAME-BOARD.— James L. Robertson, Jr., Manhat> 
tan. New York city. The design providesa miniature foot- 
ball game-board furnished with flguresupon which the 
various plays are indicated, such as goal from the fleld, 
end play, tackle play, center play, kick off, answer to 
kick off, goal play, return kick, and answer to kick. 

Note.— Copies of any of these patents can be fur- 
nished by Munn & Co. for ten cents each. Please state 
the name of the patentee, title of the invention, and date 
of this paper. 



NEW BOOKS, ETC. 

Preliminary Report on the Struc- 
tural AND Economic GEOiiOGY of 
MissouRL Jefferson City, Mo. : 
Bureau of Geology and Mines. 8vo. 
Pp. 359. 

The reports of the Geological Survey of Missouri are 
always excellent, and the present one is no exception to 
the rule. We regret to note that Dr. John A. Gallaher, 
the State Geologist, died recently. 

American Metal Mining— Gold. By 
Theodore F. Van Wa^en. E. M. 
Denver, Col. : H. R. Van Wagen & 
Company. 1900. Pp. 20. Price 15 
cents. 

TabtjES op Plate and Rivet Values. 
FOR THE Use of Boiler Designers, 
Boiler Makers, etc. By Thomas 
H. Craft, Cleveland, Ohio. Three- 
fold table. 

Engink Te^ts. Bv Georere H. Barrus, 
S. B. New York: D Van Nostr^ind 
Company. 1900. 8vo. Pp. 339. 
Price' $4. 
The volume embraces the results of over a hundred 
feed water tests and other investigations of steam en- 
gines, conducted by the author. It is believed that the 
data here presented will prove of value to the engineer- 
ing professioM and to owners and intending purchascfts 
of steam plants and to any who are interested in the eco- 
nomical production of power. The tests are fully de- 
scribed and the data presented is elaborate. The book is 
a FOlid contribution to the literature of steam engineer- 
ing. 



Municipal Improvements. A Manual 
of Methods, Qrility and Cost of Pub- 
lic Improvements for the Municipal 
Officer. By W. F. Goodhew, C.E. 
Third Edition. Illustrated. New 
York: John Wiley & Sons. 1900. 
13mo. Pp. 307. Price $1.75. 

The aim of the writer of this work has been to assist 
members of municipal councils, etc, in obtaining a good 
perspective view of the general plan and scope of va- 
rious public improvements contemplated during their ad- 
ministration. The trend of the education of all such 
persons has usually been along other lines, but there is 
no reason why tbey should not have an intelligent grasp 
of the broad facts relating to the municipality, so as to 
enable tbem to pass intelligently upon the various mea- 
sures proposed and enable them even to initiate such 
measures. 

Practical Hints on Joint "Wiping 
FOR Beginners in Plumbing. New- 
York : David Williams Companv. 
1900. 16mo. Pp. 66. Price 35 cents. 
a practical series of articles have been combined and 
published in pamphlet form, and the book will prove 
useful to all plumbers and also to those who have oc- 
casion to do joint wiping on copper pipes, and on brass, 
iron, and tin pipes. 

Mexican Custom House Tariff. Eng:- 
lish Translation from the Official Etii- 
tion. Translated and revised bv J, 
P. Tavlor. Citv of Mexico: F; P. 
Hoeek & Co. 1900. 13mo. Pp. 180. 
Price $3.50 United States currency. 
A very useful book for all who have business with 

Mexico. 

A Hundred Years of German Bridge 
Building. By Georg:e C. Mehrtens. 
Berlin: Julius Springer. 1900. Folio, 
Pp. 135. 
This book was published for the Paris Expopition of 
19(K), by a number of German firms of bridge builders, 
and the edition is intended for the use of engineers who 
visit the Exposition. The subject is admirably treated, 
the illustrations are good and there are 195 half-tone and 
line engravings. A vast amount of information is given 
in the large volume. It is a very satisfactory contribu- 
tion to engineering literature, and reflects great credit 
upon the firms concerned in its production. 

Acetylene. A Hand Book for the Stu- 
dent and Manager. By Vivian B. 
Lewes, P.I.C. London: Archibald 
Constable & Company. New York : 
The Macmillan Company. 1900. 8vo. 
Pp. 978. Price $7. 
The author is a well known gas engineer who has con- 
tributed a large number of papers of great merit to the 
scientific press. The book which he has produced is one 
of the most excellent technical works which it has ever 
been our pleasure to review. The author's style is lucid 
and his treatment of the subject is most thorough and 
shows an intimate acquaintance with every defail of the 
subject. The publisher has done his part by printing the 
book beautifully, and the contents of the paragraphs are 
briefly noted in red ink marginal notes, adding a great 
deal to the value of the book. The half-tone engravings 
are excellent and well printed; in all there are 2i8 en- 
gravings. The book is divided into three parts-scien- 
tific, technical and a digest of legal enactments and Eng- 
lish patents. One of the most interesting illustrations is 
a lamp post for an independent generator. In country 
districts this will undoubtedly prove of great value. 

How TO Make and How to Mend. By 
an Amateur Mechanic. London : 
Swan Sonnengchein & Company, 
Limited. New York : The Maciuillan 
Company. 1900. 16mo. Pp. 388. 
Price $1.35. 
The book has no Preface and the arrangement is en- 
tirely alphabetical. It tells how to make a number of 
simple articles such as electric bells, toy balloons, boats, 
how to do bookbinding, how to make paint brushes, 
butterfly cabinets, how to clean carpets, plaster casts, 
how to draw curves, how to do dyeing, egg blowing, to 
tie knots and many other subjects of the same general 
kind. The material is most heterogeneous, but the book 
will probably prove of value to amateurs who wish to do 
little odd jobs around the house. 

Prehistoric Implements. A Refer- 
ence Book. By Warren K. Moore- 
bead, assisted by others. Cincinnati, 
Ohio : Robert Clark & Company. 
8vo. Pp. 439, 631 figures. Price |8. 

The author antagonizes the reader at once by stating 
that there are twenty-seven men who may be considered 
as scientific archaeologists, and that there are twenty- 
three others connected with museums, in various capaci- 
ties, and it is from the reports and other publications of 
these twenty-seven authors that much of the information 
printed in this book has been obtained. The book is 
very well illustrated and the engravings show 3.000 speci- 
mens. The amlior states that 5,450 persons in the United 
States and Canada are more or less interested in the 
study of prehistoric archaeology, Mr. Moorehead having 
kept a card index of such persons. To them the book 
will undoubtedly be of considerable interest, and it will 
tend to inform the student and beginner, and stimulate 
the study of implements in museums and private collec. 
tiong. 

Hydraulic Power Eivgineering. By 
G. Croydon Marks. New York : D. 
Van Nostraud Company. London : 
Crosbv Lockwood& Son. 1900. Pp. 
360, 300 illustrations. Price $3.50. 
This work may be regarded as a successor to a smaller 
volume of the same author on ** Hydraulic Machinery." 
In the present book an attempt is made to give an out- 
line discussion and description of the main points and 
principles requiring attention by engineers having the 
responsibility of designing or constructing works and ap- 
pliances for the utilization of water for the transmission 
of power. It is an elaborate treatise and is well illus- 
trated. The author understands the subject thoroughly 
and is able to present recent practice. 
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Marine Iron Works. Chicago. Catalogue free. 

For logging engines. J. S. Mundy, Newark, N. J. 

'• U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co., W aterb'y, Ct, 

Handle & Spoke Mcby. Ober Mfg. Co., 10 Bell St., 
Chagrin Kalis, O. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co.. 141 Varick St., N. Y. 

The celebrated "Hornsby-Akroyd" Patent Safety Oil 
Ensine is built by the De I>a Vergne Refrigerating Ma- 
chine Company. Foot of East 136th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, |4. Munn & Co., publishers, 361 Broadway, N. Y. 

US'" Send for new and complete catalogue of Scient-iflc 
and other Books for sale by Muiin & Co., 361 Broadway, 
New York. Free on application. 




Names and Addrei^s muet accompany all letterb 
or no attention will be paid thereto, '^j'his ie for our 
information and not for publication. 

lEercreiice^i to former articles or answers should 
give date of paper and paire or number of question. 

Iiiqilii'ies not answered in reasonable time should 
be repeated; correspoudents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Bii yers wishing to purchase any article not advertised 
in onr columns will be furnished with addresses of 
houses manufacturincj or carrying the same. 

Special Written Inf'oriuatioii on matters of 
piTsonal rather than general interest cannot be 
expecttd without remuneration. 

Sciuntitic Aiiiei'H'au Supplements referred 
to may be had. at the office. Price 10 cents each. 

Boo kiii referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(7975) E. A, B. asks : Have you seen or 

heard anything of the new light given by radium ? I am 
anxious to get more information in regard to it. A. 
Radium is a substance recently derived from pitch blende. 
It has the strange property of giving off radiations which 
affect photograph plates in the same manner as X-rays 
do, and that without any apparatus such as is required to 
produce X-rays. But these radiations do not affect the 
eye. They cannot be detected by it, and to call them 
liffht is a misnomer. They are not proper light rays in 
any sense of the term. 
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WALWORTH 

PIPE VISES 

are the Heaviest and 
Strongest vises made. 
Renewable Steel Jaws. 
WALWORTH MFC. CO., 
1 ia TO 1 3S FEDERAL STREET, BOSTON, MASS. 





INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

OCTOBER 9, 1900, 
AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Acid, making sulfuric. A. C. Johnson 659,236 

Acid, meta-amidotolyloxaniinsulfo, K. Taggespll 

tJii'M%. (;59.4l»7 

Adjustable table, H. S. .Jordan t;59,532 

Air coiiiuressinti apparatus, hydraulic, W. O. 

Webber 650.^70 

Airship, V. Stanley t>o'.K2-'A 

BaUni: cotton. C. L. Bessonette tiaH.llW 

Bath cabinet, Elliott & Idlor iih^Mn 

Bearing, ball 11. b\ Weeks.. r>.i!!.4''''-i 

Beater, C. K. Ivius 6,")S),;Uo 

Beating out machine, Johnson & Cutcbeon tSy;T98 

Beating out macbine, C. 8. & VV. S. Johnson (>59.S!i'.t 

Bed. invalid, J. A. Lenuiions et al 6o9.SU3 

Bell, automatic gong, E. D. Stacy tJ59.S27 

Belis. guide for drive, V. D. Kern ti.")9.;iT0 

Bicycle, J. f. Schooler 651).3!>5 

Bicycle gearing case, T . B . Jetrery 659,2:iT 

Bicycle lock, Krrick & Bait H.-»1).4W 

Binding strap clasp, 1. P. Fox 659.29" 

Binocular glasses, prismatic, J. W. HasaeUcus... ()59..Vifi 

Bit, H. A. Briggs «5ii.2.S(l 

Blower, rotary, T. VV. Green 659,619 

Bobbin, separable cone. Wood & Kmery fi5'.t,59T 

Boiler sediment collector, T. G. Lovegrove 659,540 

Book holder. K. C. Pasal 6.^,254 

Book, manifold order, T. McDowell 659,418 

Book, manifolding sales. T. McDowell 659,414 

Books, stub holder for check or other, R. F. Mc- 

Kinley 659,2.50 

Boot or shoe holdfast. C. D. Bowen 65H.tn5 

Boot or shoe toe cap, K. H. Kinfrock fj59,51£t 

Bottle, non-reHllable, H. M. white 6,iy.2T2 

Bottle stopper, J. M. Harmony 659.395 

Brake beam, E. Pusson.. . .• 659,31'.* 

Bralte block, automatic, W. H. Sauvage fS!',('>2'.l 

Bronio tannin gelatin compound, H. Brat Ixi9.204 

Brush. toi>ih. V. W. Hichiirds (;.i9,.59:i 

Bucket support, W, J. Muir 659.591 

Buckle. J. W. Heylmun 659,302 

Building or other materials, apparatus for con- 
veying or transporting, N. C. Schouboe 659,492 

But ton, electrically illuminated, W. A. Church... 659.4()7 

Button tnnchine, N. C. La Casse 659,347 

Buttonhole machines, tripping device for stop 

motion mechanisms for. W.N. Parkes 659,415 

Calcium carbid, preparation of, M. P. E. Letang.. f(59,447 

('amera attaciiment, Pierron & Miller 659,.502 

Car, convertible street, G. N. Killis 659.220 

Car journal bearingstop kev, C. IL Howard R59,2:>2 

Car imderframe, railway, H. R. Keitbley.. 659,401, 6.^;t,402 

Carbonatation v; vt. E. C. Burr et al f o9,.S59 

Carbureter, \V. A. Kgan 659,4:^8 

Carbureter, A. K. Hodder 659,476 

('ardboard creasnig machine, L. A. Mayall 659,246 

('arding machine feeding device, T. J^ee 659.240 

Carpet cleaning machine, A. Burkbolder tir>9,4:i4 

('artiage. folding baby. H. B. Topping f)59.42:i 

Carving fork, 1. llirsch (^9,397 

('ell doors, relt^asing niechanisiu for diffusion, E. 

C. Burretal fiSaSfil 

Cellulnse mEiiHi facturing apparatus, E. Morterud 659.313 

Chair, W. (i. Hastings 659.301 

Cbecic hook. l\ G. Snook 659,(;il 

('huniing device, Noreross & Holloway 659,625 

Cbiite sprint; for matrix assembling machines, 

etc., Itenz & Collins 659,;i22 

Cigar packing device, K. P. Folsom 659,520 

Cigar wrapper cutting machine, P. E. Shirk (re- 
issue) 11,864 

Cigarette roller, A. \V. Brown 659,337, <)o9,57I 

Circuit closer, time, C. E. Katsch 659,4S0 

Circuit controller, A. J.ungen 659,244 

Clock, electric program. H. V. Jordan f),'j9,479 

Clothes pounder, l-'lesher & Crisler f5fl.29K 

Clutch, Moon & McMurren fi59,;^9 

Clutch, Rogers & Chadwick 659.379 

Clutch, friction, D. Williamson 6b9,275 

Coal or ore handling and storage device, mov- 
able, R. D. White et al 659,502 

Coin holder, H. L. Haynes 659,228 

Cold storage apparatus. M. Cooper 659,4(8 

CommiitAtor uiHj ni'iVint: istanie. K. K. GrIlS 659,443 

Ooiitiuitln^ iiuriihnfii. ni>iphinR for* C* T, Mere- 
dith Gn9. 407 

Cooker, fruit, E. Peach 659,31'j 



BARNES' 

NEW FRICTION DISK DRILL 

FOR LIGHT WORK. 
lln» These Great Atlvitntajrca : 

The speed can be instantly changed from to 1600 without 
stopping or shifting bblts. Power applied can be graduated 
to drive, with equal safety, the smallest or larjrest drills 
within its range — a wonderful econoiiiv in time and gr^at 
saving in drill breakage, Ilt3^ Send Jor catalogue. 

AV. F. & JNO. BAIEXES CO.. 
1999 Ruby Street, - - Roekford, III. 



SUB-PRESS PUNCHES AND DIES 

We make to order to drawings or mod- 
els blanking, shaving and swaging dies, 
either simple or compound, f«r work 
requiring accuracy and finish. Sub- 
Press Dies for tbe parts of watches. 
clocks, cyclometers, and other small 
meo'ianiaras a specialty We carry in 
stock different sizes of Sub-Press Bases 
and Stands. Send for Descriptive Circ'r. 

THE PRATT & WHITNEY CO. 
Hartford, Conn.. U. S. A. 




MAXIMUM POWER-MINIMUM COST. 

Ifyouuse a pump for 
beer, lard, acids, starch, 
petroleum, brewer's 
mash, tanner's liquor, 
cottonseed oil or fluids, 
hot or cold, thick or thin 
you want to get the 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simply 
constructed. Can be run at 
any desired speed. Perfect- 
ly ilurable. All parts are inLerchangeable. Needs no 
skilled workraan. Defects guaranteed. Catalogue free. 
TABER PUMP CO.. 32 Wells St., Buffalo, N.Y., U.S. A 




IT SIMPLIFIES DIFFICULT WORK 

There are many unique features in 
•ur Hand and Power Pipe 
Threading and Cutting: 3Iachine 

It haaour Standard Adjustable Quick 

Openinir and Closing Die Head with 

convenient "cam " movement. Five 

Chasers, set by graduation to any size 

needed. Can be released from 'I'hread- 

ing while in motion, opened to permit 

pipe bein? cut and closed instantly 

and positively. Send for Catalogue. 

THE MERRELli MAMJFAC- 

TURIXG CO., 501 Curtiss St., Toledo, Ohio 





Telephones, 

for Interior.Short Line, Intercommuni- 
cating and Hotel Woik. Write us f»r 
prices, catalojiue, etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 



THE SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St.. Cincinnati, 



Ohio. 



SAVE YOUT^ KUEl. 



You will find our GAS»L1NE 
]lo|p>tilie Kllft^nen a great 

siuitifi over sttaiii and a per- ' 
tect economical boon whei-e 
wdod, coal or water tire 
scarce aiirl high prioc^l, 
Both friction and iftartil 
hoist from 6 to ]fl|| H. P. 
fijrinints,(juarries, docks 
etc. Every machine 
fully guaranteed. Send 
for ftKk- catalog and state 
size of engine wanted, 
WVNiTtJafcit llaii.ilijit F,tij^Liiir; 




.'osl'lly, 




COMBINED 

M:s I hi Flansr 

Panel and Rotary Bed Planers, 

Shafting, etc. 

Water ItamstWater Wheels 

IC^" Send for Circulars. 

C, & A. HODGKINS CO., 

Marlboro, N. H> 



HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best i s always cheap- 
est. Write for prices. 

STOVER ENGINE WORKS, FREEPORT, ILL. 





KEROSENE 



THE MIETZ 
& WEISS 

and GAS Engine 

bums KEROSENE cheaper 
and safer than trasoline. Auto- 
matic, simple, reliable No 
electric batteryortlame used 
Perfectregulatioii. Belted or 
directly coupled to dynamo 
for electric lighting, charg- 
ing storage batteries and 



A. MIETZ, 

I?8-I38 MOTT St., New York. 
Markt & Co.,London,Haaiburg,Pari3 



SENT ON TRIAL. 

Prepaid to any address* 

Coggesball Patent tJ Steam Tube Cleaner. 

THE CLEANER THAT CLEANS CLEAN 
Un Moi&ture, Saves cust quickly. A trial costs 

l»w Scale. Cleans from end to end. you nothing 

The Coggeshall Mfg. Co., 123 Liberty St., New York. 



Copper and zinc from their ores, extracting, C 

(J. Collins 

Cotton, compressing, S. J. Webb 

Cradle or crib, P. McMurdy 

Cue tip fastener, G bezzi & Bianchi 

Cultivator, h\ L. Young % 

Curling iron heating apparatus, J. M. Cammack.. 

Curtain pole ring, J. Kroder 

Cushioning body, R. I. Stewart 

Cut •!! for cisterns, automatic, J. 'V. & C. G. Mar- 
tin '. 

Cycle, ice, D. W. Tietjen 

Cycle saddle. W. S. Kichmoiid 

Cylinder lock. H. S. Lockwood 659,483, 

Dental articulator, (.;. R. Johnson 

Dental chair, Dowling & Durham 

Desk and seat, school. McAulay & Anderson 

Desk, chair back, W. H. Anderson 

Dilator, electric bipolar, C L. Mosher 

Disinfectant, D. M. Kelsey 

Display and cell case, A. A. Grau 

Displaying advertisements, device for, Adams & 
Crawford 

)oor, J. A: Wheeler 

)raf t apparatus, J. Cederstrom 

Jraft equalizer, C H. Sawyer 

JrawinK instrument, chart, E. N. Moyer 

)redge, .- li. Osgood 

driving gear, worm and chain. D. Corcoran 

)riving wheel, frictional, W. O. Worth 

)ye and making same, violet-red, O. Bally 

)ye and making same, yellow-red, O. Bally 

Jyeing, J. W. Fries 

Jyeing, A, Siegmund 

ijgg beater, H. M. Sturgis 

Cgg carton packer. W. H. Davis 

electric circuits, apparatus for locating faults in, 

W, E. Athearn 

Electric meter, T. A. Edison 

Electric motor supporting device, C. A. Lind- 

strom 

Elevator, W. H. Mechlin 

Elevator safety device, G. E. Shepler 

End gate, wf\gon. W. Carpenter 

Engine muffler. J. M. Smith 

Engraving and die sinking machine, F. D. Van 

I>Jorman 

Excavator, O. Hetlesaeter 

Extension table, G. A. Myers 

Eyeglasses, A. Licht 

Fastening device, Wales 

Faucet, P. F. Boyle 

l''aucet attachment. G. C. Hamilton 

bence post, H. J. Van Valkenburgh 

Fertilizer distributer, R. C. Hoyer 

Fifth wheel, M. lloagland 

Filter. A. M. Amos 

Filter, J. A. Maignen 

Firearm, recoil operated, J. M. Browning 

Firearms, means for sighting ritled. J. Form by... 

Fire extinguishing liquid through gas distribu- 
ting pipes, means I or discharging, A. Reid 

Fire kindiers, etc., machine for manufacturing. 
Hoff & Klotter 

Fishgaff, B. J. Warren 

Fishing reel, E. Holzmann 

Flag, signal. H. F. Beaver 

Flash powder. A. Weiss 

t'lax machine. Eastwood & Noim ind 

Fluid mixing fixture, A. A. Schrat? 

Fork. See Carving fork. 

l-'ront wheel and yoke for trucks or other ve- 
hicles, E. Wballey 

Fruit pitting machine, W. Anderson 

Fuel feeding attachment, T, Asencio 

Furnace. See Hot air furnace. Recuperative 
furnace. 

Furnace, D. E. Smith 

Furnace. W. Swindell ■. . . 

Furnace. H. Tilden 

l-'urnace arch plate, steam boiler, D. U. Richards. 

Furnaces, apparatus for heating air to be sup- 
plied to, W. C. Wallace 

Furnaces, feeding ail' device for. P. Mathias 

Furniture, detachable cov^r for upholstered, F. 
Nerad 

Gage. See Micrometer or similar gage. Truing 
gage. 

Galvanometers, magnetic regulator for, Bradley 
& Piynolet 

Game apparatus, F. S. Kratzet 

Garment waist closure, J. Stone 

Gas controller, automatic, W. G. Miller 

Gas engine. A. A. Williams 

Gas from carbid of calcium, generating acety- 
lene, M. P. E. Letang 

Gas generator, acetylene. F. A. Feldkamp 

Gas generator, acetylene, I. L. Harris 

Gas generator, acetylene, B. F. Williams 

Gas producer. S. A. Fraser , 

Gate. See End gate. 

Gear, changeable speed, A. F'ischer 

Gear, short turning, C. A. Williams 

Generator. See Gas generator. Steam genera- 
tor. 

Glass blowing machine, H. J. Colburn 

Glass blowing machine, L. H. Colburn 659.290. 

Glue or gelatin free from fat, producing, C. T. 
Setterberg 

Grain drill, G. D. Hawort h 

Grain drill. F. A. Placek 

Grain drill feedintr mechanism, R. Galloway 

Grass cutter^ .1. P. liiedy 

Grate bar, O. Olson 

Grate, gas, G. E. Sharpe 

Hair receiver, toilet. F. Lemon 

Hanie and trace connector. F. P. White 

Hammer, pneumatic, C. K. Pickles 

TIand stone, F. A. Reichardt 

Hand strap. V. McOlinchie 

Harp, orchestra, Almcrantz & Tornqvist 

Harrow. H. H. Larsen 

Harrow, sulky. C. D. Carter 

Hat holder. J. J. Cannan 

Hat pouncing machine. C. H. Reid 

Hay loader, F. N. Trissel 

Head cutting machine, W. E. Nichols 

TIeader. E. M. Pring 

Heel attaching machine, C. W. Woods 

Hinge. N. A. Bourquin, 

Hook. See Check book. 

Hook. F. Wendler 

Horn substances, producing homogeneous, J. G. 
Bierich 

Horseshoe calk sharpening machine, P. B. 
Braze 

Tlose swivel. D. B. Smith 

Hot air furnace, S. A. Cheney 

Hotel register, J. Bullock 

Hurl cutting and separating machine. W. H. 
Faulkner 

Hydrocarbon burner, W S. TIaworth 

Ice making machinery. T. Shipley 659.554, 

Incandescent mantles, means for inserting shir- 
ring strings into, B. von Bultzingslowen 

Incandescent structure suitable for lighting. 
Duncan & Barnet 

Incubator. J. H. Hughes 

Indicator. See Schedule indicator. 

Inhaler. H. A. Mcintosh 

Insecticide, C. H. W. Schambach 

Joint. See Railway rail joint. 

.lournal box. Born & Dunham 

Knife for cutting wrapping twine. G. S. Lyles 

J .adder, extension. Marston & Hatch 

Ladder, step. J. S. Butler 

J^amp, acetylene gas generating, J. C. F. Dick 

Lamp and foot warmer, combined carriage, J. B. 
Bartholomew 

T>amp burner. V. T. Williams 659,333, 

Lamp extinguisher. W. C. Miller 

I^amps. device for removing and replacing in- 
candescent, Croteau & Messier 

J^amps, glower heating apparatus for electric. 
Van Vleck & Stevens 

Latch, door, Lomax & Tomlinson 

Lens, headlight. J. H. Pitkin 

Letter box, W. II. Mulloy 

IjCtter sheet, return, A. J. Elias 

Lightning arrester, C. M. Taylor 

Limes, lemons, etc.. device for squeezing, P. 
King 

Liqvnd raising apparatus of the air-lift type, J. 
Price 

Lock. See Bicycle lock. Cylinder lock. Nut 
lock. Permutation lock. Sash lock. T'ime 
lock. 

Loom, C. F. Roper 

Loom jacquard mechanism, J. Dean 

Loom let ofl motion, J. C. Bryan 

Loom shuttle, I-. W. ("ji nip bell 

Loom shuttle motion, R. B. Loynd 

Lubricator, H. F. IjOOs 

Metals, means for applyingfluid, W. H. Smyth... 

.Meter. See Electric meter. 

Methyl nropylcarbinolurethane and making same, 
BonhoetTer & Dreser 

Micrometer or similar gage, Brooker & Baxter 

Milk and cream separator, P. C. Smith, 

Milk cooling apparatus. J. A. Myers, 

Miner's separating pan, A. J. Ketelsen, 

Mining machines, cutting chain for, H. H. Mer- 
cer 

Miter machine. C. W. Dehn 

Molder's chaplet or anchor, Haskins & Fisher, 

iContintied on pa$e S5U) 



659,:^;;9 

t»5!).til2 
659,487 
6511,524 
659,;i56 
659,tl04 
659,534 
65y,2ttj 

659,511 
(i59,5t*)(» 
B5y,;i23 
659,484 
659,531 
fc59,216 
659.411 
6.'3'.t,431 
659,4(19 
(w9,f;21 
659,225 




659,428 
6J9.;J54 

658,077 
6.Slt.;i24 
659.410 
659.489 
659,o«;i 
C59.427 
659,51)5 
659..'366 
659.-^4;! 
6.5fl.55« 
659,-558 
6o9,4tj9 

659.;i57 
659,;i59 

659.539 
659.406 
659.49:i 
651t,5T5 
659,456 

659,461 
659,632 
C59.024 
659,404 
659,5M 
659,285 
659.394 
659.42! 
B.59.233 
(S9.528 
65!*.4:» 
6a9.485 
659.;i07 
659,606 

659.548 

fi.^fi,229 

659.383 
6.')9.4'i7 ■ 
659,280 
659. :«l 
059,;U2 
659,260 



Letters copied while Writing. 



No press; no water; no brush; no 
vrork. Any ink; any pen; any paper. 

Our Pen-Carbon never smuts; our clip holds 
paper firm. Write with no extra pressure. 
and our Pen-Carbon Letter Rook pro- 
iiuces a perfect copy. For letters, bills, etc. 
Can be used anywhere. If your stationer 
does not keep it, write for free specimen of 
■work. Address Department 1. 

PEN-CARBON MANIFOLD CO., 
145-7-9 Centre Street, New York* 



Perfection Electric Alarm Clock. 

A Kreat improvement over the 
ordinary alarm clock. Kings un- 
til you get up and stop it. 3-incb 
silver-toned bell. Battery lasts 
12 to 18 months. Highly orna- 
mental and effective. B^ Send 
for Circular and frice List S. A. 
$ THE J.JONES & SON CO. 
64 Cortland! Street, New York. 




Q A If r ONE-HALF YOUR ri|r| 
K„>« vAYL WeTellYou How. TUlL 
Rachtster Radiator Co. ^^ Furnace St. Rochester, N.V. 



1169,332 
B69.698 
669,200 

669.69t) 
669,496 
669,460 
669,649 

«69,461 
669,312 

669,261 



669.506 
669,403 
669,469 
(i,i9,248 
669,426 

669,448 
6t9,618 
669,226 
669.273 
669,472 

669,390 
659,274 



MU — H UH I LHu I eold, Sliver, Nickel, Metal 

iPlatttiff. At home or tr.TeliDg, taking 
lorders. using and lelllDg Prof. Clray*a 
JMachlnes. PlatCB Watcbea, Jewelry, 
U Tableirare, Blcjclea and all metal gooda. 
1 No experience. Heav^ plate. Modern 
j methods. We do plating, manufacture 
A outflta, all sitea. Ouaranteed. Onlf out- 
J Hts Complete, all tools, lathes, materials, 
J ■ t^.. ready for work. We teach you 
I tbo art, furnish aecreta and formulas 

FREK \Vl-Jt"tociHy, Pamuhlet, samples, et«., FREE. 

U. eBAY ii CO,. Ptatliui Worln. OINOIIINA.TI. O 




AwardBd 

"GRAND PRIX" 

Paris Exposition 
1900 




Tirooltlyn; 
IJosion: 



Send/or 



15 West 23a S«. 
166 Broadwa7. 
604 Fulton St. 
169 Tremont St. 
.924 Chestnut St. 
restate Sti. 



N. Y. Camera Exchange. 

50% Saved on all makes of Cameras 




Heaiauartei'S for Buying, f 



ing 



669,261 
669.227 
669„M6 
669.367 
669,694 
669,461 
659,563 
669.63S 
669,426 
669,418 
669.420 
669,412 
6.'i9,429 
659,636 
669,576 
839,363 
t.69,269 
66'J„182 
6611,488 
669,,i47 
669.4(13 
669,203 

669,271 

669,358 

669.388 
659,326 
659,206 
6511,572 



639,441 
659.344 
669,610 



669,016 
669,629 

659,542 
669,662 

6611,284 
659.245 
659.310 
659.3(12 
659,436 



659.279 
659,334 
659,247 

669,631 



1EJ9.(B1 
B39.:i53 
6,59,48(1 
6,59.218 
669,569 

669,346 

669,491 



1159.628 
6.59,364 
669.206 
659,435 
(1.59,405 
659,243 
659,380 



and KxcnanKing CamerasorLenses, 
Large assortment always on hand. 

Deveioping, Printino, etc. 
Photo supplies of every description 
at lowest prices. 

° Send 2c. stamp for hargai/n 
list. Address 
CAMERA EXCHANGE, 114 Fulton St., NEW YORK 




Crest Mfg. Co., 

CAMBRIDGEPORT, MASS. 

3 & 5 H. P. MOTORS. 

Liglitest Motor per H. P. Made. 



CREST INDESTRUCTIBLE 

SPARKING PLUG. 

GUARANTEED. 



ar^J^ 



[ FABER 



Manufactory Establislied 1T61> 

LEAD PENCILS, OOLORED PENCILS, SLATE 
PENCILS, WRITING SLATES. Sa'EKL PENS, GOLD 
PENS, INKS, PEI\CIL CASES IN SILVER AND IN 
GOLD, STATIONERS' RUBBER GOODS, KDLERS, 
COLOKS AND AETISl'S' MATERIALS. 

78 Reaile Street. . . - New York, N. Y. 

Paris Exposition, 1900. Grand Prize. Highest Award. 




ARTESIAN 



Wells, Oil and Gas Wells drilled 
by contract to any depth f rom50 
to 300(1 Feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WELL ENGINEERING AND SUPPLY CO. 

13C Liberty Street, New York, U. S. A. 



SENSITIVE LABORATORY BALANCE. 

By N. Monroe Hopkins. This "huilt-up" lahoratory 
balance will weigh up t« one pound antf will turn with a 
^uarterof a ptstagestamp. The balance can be made 
by any amateur skilled in the use of tools, aiid it will 
work as well as a $125 balance. The article is accom- 
panied by detailed working drawings showing various 
stages of the work. This article is contained in Scien- 
tific AMERICAN Supplement, No. 1JS4, Price 10 
cents. For sale hy Munn & Co., 361 Broadway, New 
York City, or any bookseller or newsdealer. 




254 



Scientific ^mencan. 



October 20, 1900. 



^he 




7^ 

Stimulating, Bracing, Healthful and 
Harmless Combination of 

Electric Treatment 

with Physical Exercise, 

For headache, nervous weakness and exhaus* 
tlon, insomnia, rheumatism, neuralgia and the 
many other complaints for which electricity is re- 
commended- 

Its EJifect /V Magical 

1 he machine is perfectly constructed, handsomely 
finished and will wear indefinitely. The life of the 
battery is about six months and it can be replaced 
for 25 cents. 

SEND FOR DESCRIPTIVE BOOKLET 

Price, Complete with Foot Plate, $7-50 

THE BADGER. BRASS CO. 

10 Brook St reet. K enosha. Wis._ 

SPECIAL OFFER! 

American $10 Typewriter! 

We will nive tile first person answeriiij; this ad., from 
each town in tlie United States, a splendid opportunity 
to obtain tlie American Typewriter, the only standard 
low-priced typewriter on tije market, on unusually at- 
tractive terms. Write promptly tor catalntrue and tram- 
ple work, and see if uur ofl er does not interest you. 
American Typewriter Company. 267 B'way, New York. 



Is quick to see the faults 
in cheap paini^s. Write tor 
book that tells bow to avoid 
paint faults. Sent free by 
the makers of Pntton^s 
Sun Proof Faint!^. 

JAS. E. PATTON CO., 
227 Lake Street 
Milwaukee, Wis. 




EVERY BOY HIS OWN TOY HAKER. 

Tells how to make all kinds Toys, 
Steam Fingines, Pboto (^'ameras. 
Windmills. Microscopes, Klectric 
T*;legraphs,'l'elephone8. Slagic Lan 
terns, jEolian Harps, Boats from a 
rowboal to a scliooner; also Kites. 
Balloons, Masks, Wayons. Tt)y 
Houses, Bow and Arrow, Pop <Tuns, 
Slinss, Stilts, Fish'ng I'ackle, Rabbit 
an'l Bird Traps, and many others. 
All is made so plain that a boy can 

easilj make them. 2Q'J handsoiue illus. „ 

bv mail, lOc, 3for 25c. C. DeITy. Puh., SyrticUMe. N. Y. 




This great book 



CUYER'S PATENT 

DESULPHURIZING FURNACE. 

Latest, Cheapest and Best. 
Takes the place of Heap 

or Stall Roasting'. 
Saves time and money. 
Write for particulars. 
Casilia 5H. LIMA. PERU, S. A 
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THE TIN PLATE IJSDUSTRY IN THE 

United States.— \n interesting' pnper. slmwiiiu tlm ex- 
traordinary develnpinent ot the tin plate industry in 
this cciuniry. and the serious coiiipetiiiun iTitn which it 
is now Hiiterint: with the Btirish industry. With 18 illiis- 
traiions. Coiit.iined in Scikmikic Amekhan -^I'ffl.K- 
wT':nt, Nos. 101«t. 10\:0. 1(121. 1 OJ-J and 1(»'J:J. 
i'rice Ki cents each, or ;')0 ceiu^ for tim series. Tu be had 
at this ofllce and irom all newsdealers. 




Molding' machine, (J. Weiss 

Mop wrniyer. E. .1. Peck 

Motor. See Steam motor. 

Musical instrument. K. A. 'Paplcy 

Musical instruiiiciits, imeumatic re^'ulator for, 

W. B. Kleiiiiny 

Napkin holner. ('. II. Pratt ,_. _._ 

Nut lock, W. H. Carr-iithurs 

Nut lock. .1. L. Doelp 

(lil fabrics, making'. A. N. l-'m'd (reissue) 

OieaKiiHiiis ineal. apparatus for heating and 

ilniiM'L'iiinK, .1. ('. \V. Siaiiley. .,, . , 

Ofyan. imeuinat ic. M. ('lurk 

Packatre for containiiif.' whisky, etc., Ij. C. 

Strauss 

Pail, dinner, M. Welkee 

Pail. sap. A. A. Low , 

Pan. See Miner's separatinjr pan. 

Paper ba^. Ij. I). Beimer 

Paper feedini: machine. T. C De.vter 

Paper machine, cylinder, Beveridt-'e A t'rye 

Paper i>ulp from cane brake cane, forming, T. K. 

Phillips 

Paper tube ma kin j: machine. ('. A. Bailey 

Partitions. shecL metal frame work for, T. l*'. 

Osboi-n ,. 

Pencil sharpener. J. U. Hill 

Permutation lock, (i. A. UuiUlick. ..,, .. 

Phosphate rock drier, <). Cuody 

IMunoj-raphic liiiu devuiopniK apparatus, C. 

'J'raxler 

Photot-'raphic print washer, I). Ar^erbrif-'ht 

Piano, cylinder. A- Capra 

Pipe. See 1'obacco pipe. 

Pipe cuupiiniT. ('. 1 1. Booth •■ 

Pipemakiiit: apparatus. A. 1.. J)i.\on.. .. ,. .,*,♦ - -- 

Plane, bench. K.O.Cjiivin , .*► + .**. + , 

Plant cutter and liTter, '1'. Kstlack 

Planter and fertilizer distributer, convertible, 

K. M. Kinj: 

Planter, corn. ,1. \V. Berlieii 

Pluj; or pliit: switch receitiacle. (\ D. Piatt 

Post, p'ee Fence post. Sitrn nost. 

Power from solar beat, auparatus for obtaining:, 

E. H. Mc Henry 

Power trnnsmitter, I). Williaiuson 

I Press, r^ee Printiiiu press. 

Printiiifi plate and base. K. J. Wendell G50.;>8|. 

Prnitini: press, li. E. Pancoast 

Printing |>iess feeding device. H. Wilson 

Pump ^'overiior. 11. Maschineyer 

pyrometer, recordiiitr air. \V. 11. & E. IL Bris- 
tol 

Railway accidents, apparatus for automatically 

preventinjr. .1. M. hatla.s 

Railway, electric. .1. I). Boliertsoii 

Railway or tramway vehicles, hydraulit; brake 

for, C. Durey 

Railway rail fastening and brace. J. N. Powell... 

Railway rail .ioint. B. (i. Braiiie 

Railway switch, (i. Durchholz 

Jtailways. apparjitiis fur lifting and ^rippiiij: 

ropes, cables, or chains of rope or similar, \V. 

P. Bullivant , 

Raisin seeder. K. II. Chase 

Rake attaclinieni. horse hny. 11. Iloppe 

Ratchet mechanism. /. T. l-urbisb 

Ratchet wrench and drill. C. I'. Anderson... 

Receptacle foldinj;r. .1 Killintrer 

liecuperative furnace, h . Bredel... 

Reel. See h'ishiiiK reel. 
Hejiisier. See Hotel re^'ister. 

Ret-'isierin^' mechanism. J. Schinneller 

Respiration, apparatus tor inducini: artificial, E, 

L. Doyen — 

Uinp. See Curtain pole riutr. 

Riveting machine. 11. C. IMnncroy 

Roller. Sc?e Cii:aretie roller. Shade roller. 

RtJtiiry drier, 1). (Jrupc 

Rotary en^'ine, . I. ,\1. Evaiis 

Uutury eiitiiiie. -J. 11. Jackson 

Sash lock. I. H. Sparks ..,,. 

Saw. dratr, B. K. Necirow. , 

Sawiii-: kerfs, machine fur. (i. A. Holiues 

ijawin;: machine. I-., .1. 1 Innhart ,.,-.-, .,, 

Sawinj; machine, wood. <;. R. .Jackson 

Scale, platform sprinj; bahince. J. W. (^uliuer 

Schedule indicator. .1. S. Hill 

Scow, dumpiiij.'. T. Lawsun 

Scraper for cleaninj: ditches or trenches. J. H. 

(iietiory 

Sealinj.' clanip. L. B. Reef 1 

Separator. See .Milk and creaiu separator. 

Sewai:e. puriticatioii of. (). \V. Pfouts 

Sewaye t leatinj; apparatus, li. .Hi. Wood 

Sewing machine, overseamin^. H.A. Klemm 

Sewinyr ruachine presser foot, W. N. Parkes 

Sewintr machine presser loot. A. (i. Peterson 

Sewinj: on buttona, machine for, V. T. Leiiich 

Shade tt.xture. J. \V. Paterson 

Shade roller. sprhiL', V.A\ C^rdes 

Sharpeiniit: iiiMCliine. razor, i,. I). Whipple 

Sharpening rock drills, etc.. machine lor. W, 

Kiiiiber 

Shaviiit: miif£ ;uirt brush. H. Berry 

Shipping and packing bo .x, wooden, K. B. V\\\- 

ler 

Sliutter worker. K. H. Price 

Sum post and holder, street, S. E. Norton 

Sii-'ijal system. I. \V. rilman 

Skirt fastener and supporter, combined, H. H. 

Byrne 

Sleeves or wheels, apparatus for making ribbed. 

'A. T. Kurhish 

Smoke ureventer or coiisntner, .1. A. Beck 

Snow guard, roof. C. H, (iihiian. . 

Soldering machine, W. H. Smyth , . .. . 

Speaking tube termini, combined receiver and 

trfinsinitter for, C. E. (.)rinsby. . + 

Spool hoUior, .1. A. Myers 

Spool or bobbin. .1. I). Kingslairi 

Spoon, self leveling. Doiid kSi (ireer 

Square. A. P. Dubiis 

Stamping device, hand. (J. U'. I. auk ford ... 

Stauips. inkiiiL' (tads, ot c., <Misliioii for hand, . I- 

Loertler'. 

Steam b'>i ler. m allet ife Mas ler ti59.t;2-'. 

Steam generator, (i. Uurr 

Steam motor, J. H. b'edeler 

Stone dre«sing luachine. A. V. Jones 

Stool, folding..!. I''. Collins 

Stopper. See Bottle stopper. 

Stoppers. luanufactiiring, A. Blumer 

Store service apparatus, Williams Jt J-.ippy 

Stove, Keeiiey & Sell royer. 

Stove, gas, L. Kah n 

Stovenipe fastener, .1. AV. Combs 

Strainer, faucet. A. C I)e Waldo 

Strainer, sink. E. S. Duffy 

Strap. See Hand strap. 

Streets, machine for removing dirt from, H. S. 

Karquhar 

Sugar factories, lime tank for. K. C. Burretal 

Sugar solutions, defecatim:, S. M. Jallie 

Surgical instrument, (i. W. Shidler 

Suspenders, invisible. E. S. Halsey 

Swing, C. K.Hann 

Switch. See Railway switch. 

Switch operating mechaiiistn. F. A. Buff 

Switch turning mechiinisui, W. L. Sellers 

Syringe. A. C. Ejigers 

Table. See Adjustable table. Extension table. 

Tag, metal. .1. \V. Anderton 

Tap and valve, barrel, 1''. K. Church 

Target, combination. \V. R. Park 

Teeth, process of an attachment for building up 

broken or decayed, J. P. Carmichael 

Telegraph system, l-". B. Peariie 

Telegraphic messages, perforator for preparing. 

Buckingham & Germann 

Telephone exchange annunciator. B. Waller 

'J'elephone switchboard annunciator and jack, <.'. 

T. Mason 

Tellurian, J. H. F. Otto 

I'hermostat. electric, L. H. Des Isles 

Thill coupling. W. C. Shipherd 

Tile base, H. N. Blunt 

Tile, floor and wall, A . I'lant 

Time indicating mecliauisin. R. W. J. Sntlier- 

laiid. 

Time look. W. H. Hollar et ai 

Tins containing jirovisiona. an"araius for use in 

connecting together. A. \V. Macoiiochie 

Tire for vehicles, pneumatic. U. P. Sin it h 

Tire for wheels, pneuniuiic, U. ,1. C. Mitchell 

Tire, rubber, J. L. Connable 

Tobacco pipe. \V. U. Hale 

Tool handle fastening, Z. T. Furbish 

Towers, apparatus for raising, (iilford & Hull 

Tov. M. Shuster 

Toy vehu'ipede. TlKinipson & Evans 

Trace fastener, H. P. Childress 

Track cleaner and oiling device, \V. Morck et al. . 

Track clearer. M. B. Eaton 

I'rapor siphon for drains or the like, Kesselring 

& Korhenbacher 

Trolley tinder and guard, TI. C. Williams 

Trolley pole base. A. C. Wolfe 

Truck. Meaney & Stover (reissue) 

Truck bolster, metallic, E. Posson 

Truck for autocars, A. Muhlberg 

Truck, ladder. T. J. MacCarthy 

Truing trn,i-'e. J. K. Haberliii et m1 

Tube making machine. W. C. Beckwith,... 

iConiiiiued on page ^05} 
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Those ^i^ho subscribe no\v 
for the 1901 volume of 

T£| Youth's 
Companion 

Sending $1.7S, a year's sub« 
scription price, ^vith this sHp 
or the name of this pubHca- 
tion, wiH receive, 

TT-niF^O ^" *^^ remain- 

A X \^^f ing 1900 issues 

from the time of subscription 

^¥^ January 1, 1901, in- 

A ^J eluding the Holiday 

issues, and The Companion's 

Puritan Girl " 

Calendar. Htho* 

graphed in twelve colors. bt121 



1901 ::: 



Illustrated Announcement 
and Sample Copies FREE 
on Request, a a a & 



The Youth's Companion* 

Boston, Mass. 



A Handy Book for Handicrafts-Men 



\\ '"TOOL 




r^ There is a "pocket i)rcceiiL()r " about Tools— an encyclopedia of information concern- 
ing^ every tool iistrd in every trade, with an ilhistrati«ii of it. It contains tool kuowl- 
edj^e ill a nutshell aiul is called 



MONTGOMERY & CO.'S TOOL CATALOGUE. 

The latest edition is printed from new type and contains lots of new matter and 
hundreds of new pictures. Copious index. Pocket size. Free by mail, 25 cents. 



MONTGOMERY & CO.. 105 FULTON STREET, NEW YORK CITY. 



PAL.MEU Stiitiouiirv ( , 
juid -Mjirine (ijisoline Kn- AgentS 
jiines and l.auuciies. .Motor 
^^'^u^on Kii^iiii^s. I'uiupnig 

CSf- Send for (MtiUoK, 

. MiAxisi, i;o\x. 
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GERE GASOLINE. ENGINES 

SIMPLEST BOAT EN&INE8 MADE 

CABIN--OPEN BOATS 

"= tYAXM. CASTINGS. BOAT rfiAMtS 

iGtO.nGEREVACHTVuNCHWka. 

GRAND RAPlDS.MICniG AN. 
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f*-rLHiiiLj AUflssrssS. 




The Standard. 

The only "Dripless" 
Tea and Coffee ^t^ain- 
ei . No drip to soil lin- 
en. No f a II i n L oil'. 
lu^fifArl Nickel. plated. Mailed 
nctiiicu Q„ receipt of 25 cents. 
Stiiiiilaril SlriiiiitT <.'o. 
Dept. K, 37 Maiden 
Lane, New York. 




NOW READY. 



AN AMERICAN BOOK ON 



IMPORTED 




Acetylene Gas Burners. 

Schwarz Perfection Lava Burner. 
Higtiest awjirds in all Acetylene Kxpo- 
sitinns. Made of one piece of /»nvi. Are 
faultless and rvtrM rme teateil a}i(l iiitiir- 
antcctl, I^^ SfUd lor Price lA>t. 

ITO Blowinf. Sole Agents fiH- 

W SmokuiK the U. S. unci 

Jl U rujhonizatlon- ,. ,„.,j., 
Perfect AliK'iiuent. "^ anacia. 

31. KIKCHKEKiiEK &- CO. 
.50 «'ai-i-en Sti'eet, Xew Yoi'k. 



Horseless Vehicles, 



Automobiles and 
Motor Cycles* 



OPERATtlJ) m^ 



\ NY interef^ted in Art, Ar- 
-'*- tit-tie Shading.' or Coloring 
will do well to write 

The Air Brush Mfg. Co. 

80 NiLBsau Street, 
Hockfot-a, 111.* U. S. A, 





VOLT=AMMETERS, 



POCKET SIZE. 

Fur Testing Batt'^ries and Battery Cir- 
cuitM. liOcatinir Faults, Grounds, etc. 

UELIABLF;. I'OUTABLH. 

J:^" iPdrf jor Circular. 

I,. M. I'KJNOI.ET, 
80 Cortlandt Street, New York, N. Y. 



FRICTION CLUTCHES 

simplest and Surest. Write for ( "atalogue. 

E:tli>l|{|': .1M»T01l VVCIUKS, 

900 VVaHliiMutoii (street, Itnlt'iilo, T<i> Y, 



Steam, Hydro-Carbon, Electric and Pneumatic 

Motors. 

By GARDNER D. HISCOX, M. E. 

.Viilliur of *'<iltt", OiiHolciK' iiikI <HI \'iipor ICitgtiicij,'* 
und ** Mc<-liiiiiiciil Mo>(.-iiifnt«, Itc^U-i-s 

iliul .V|)l>lilllK-4-H." 

Price $3.00 Postpaid. 

This work is written on a hroad hasis, and coiiiprise» 

in it.s scope a full ilUistrated description with details of 

tiieprotrressand nianufacturinn advance of one of the 

moat important innovations of the times, contrihiitiiiK 

I tc the pleasure and husiness conver.ience of mankind. 

Tlie niake-upand inana^'einentof Automobile Vehicles 
of all kinds is liherally treated, and in a way ihat will he 
appreciated by thtjse who are reachinj? out for a better 
knowledge of the new era in locomotion. 

The book is up to date and very fully illustrated witb 
various types of Horseless ''arriages. Automobiles and 
Motor Cycles, with details of the same. 

Lai'ge 8vo. About 400 pages. Vei*y Fully 
Illiistiated. 

It^ Send for cinulur of contents. 

MUNN&GO. 361 Broadway, New York 
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Puncture Pi'oofFoliliiic Itnats. Adopted by the U. S. War and Navy Depts. in 
March and Sept., 18'.f;). Oidy medal and award at W.rld's l<'air. lioautiful models, 
perfectly safe for family as well as sportsmen's use. Sails, centerboards. rudders. 
Packs in small case. Send Gc. for cataloc:, 5(1 engravings Klnq Folding Canvas Boat Co., Kalamazoo, Mich., U.S. 



TUC UADRICnU PnUUCVnQ —Electric Light and Power Station KquipRietlt, Illtlustrial Rsllmri- 
I nC nUnniaUfl UUniClUn overhead tJable systems. Coal and .\sh (ViriVBS.m. Bto.. Ktctir.tric ShslCiDIt 
Screens, Koller Screens, Elevators, Hoisting Ijigines. Olam Shell Buckets, Breaker liolls. Picking Tables, How* 
Standard Scales, Howe Gas and Gasoline Engines. For catalogue and prices, address the manufaclurers. 

BORDEN & SELLECK CO., - 48-50 LAKE STREET, CHICAGO, ILL. 



PERFORATORS OF ALL METALS 

For Cotton. Oil and Rice Mills, Fertilizer, Nhnin?, CojieeiilptiiiK, Gas and Watt-r 

Tfireshers, SeDaratois, Corn Pheller.aiul all kinds of tiriiiri CEeaniiiL: Mauhhi- 

eavy Steel ana Iron Plate.s and cylnulers for Streenhijr (Jie, Co'ih Stone, k\*T 

I Filterfc, Oil, Gas and Vaimr Stoves aiul all special purposes. Special sizes for Coflee 

ilngand Roasting MaclTmerv. I'erloiatecl Tin and Brass. 
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Support 
Yourself 
While 
Learning a 
Profession 



Building erected '-i 
a?id occupied \ 

The International Correspondence Scfnuoht 

Our new circular v:i\\ show a way 
for you to earn a g:oo(l salary in a 
pleasant position while learning the 
mvifeasion. of your choice. As you 
Itisirn more you will earn more. The 
circular is free. You can become a 

Mechanical Engineer 

Electrician 

Architect 

200,000 Atudcntt* and giradiietcs In Me> 
vliunlcul, Klcctrlcalf Stcaiiir Civil and Min* 
tni; Enirlnc-erln^; Architecture; llrawln^ 
and IVeMi^nin^; ChemiHtry; Telegraphy ; 
I'elephony; Stenography; Tto ok -keeping; 
En^llHh lErancheA. When ^ritingetatesub- 
ject in which interested. 

INTERNATIONAL CDRltESPONDENCE SCHOOLS, 

EstaMUhed 18»1. Capital $1,&00,000, 

Box 942, 6CKAXTON, PA. 



ELECTRICAL ENCINEERINC 
TAUCHT BY MAIL. 

Write for our Free Illustrated Book. 

"CAN I BECOME AN ELEC 
TRICAL ENGINEER?" 



Kl 



\\V Ie:uh Eleflri.-!il K.i-inerriiijr, Kle.'tiH: I.isblir.^', 
.-.-Irif l!:til«:ivs,Mc.'hanuMl Kiijrin^erinj;, Me.hjiiii.al 

iniwiiiiT. t-ti'., 'at voiir hoiit.' l.\- mail. Institute iii- 

..r„-,t l.v Th.-H. A. K.lis..n ari-l .■-ib^rs. 

:i.K4"i'KHAi. E\<;i\Ki;ii instititk 

Iv] I. A. 34».a4a W. •iSA St., New York. 





THE LAMP OF LAMPS 



For t 



.iiJoo 



iri.€ 



the ■ 



CLOVER LEAF LAMP 

s Ihe l.est. Will.! ,-.ii<l w:i[^r (irnof. <';iMiH.t U].>v 
.III. HtfSt furran-ia-es, aiilniimt-iU s, \aftils. \...n[x 
■I1-. ;\ strong'. sittV !iii.l hiinils.iiiii- himp i-tHil; 
;oinfliiihle itilo :i housu l:ini}.. W \\\ ttHi; inti 
iniioiis liphl for five or six litiirs. Nf xmnkii 
■ - Mi>irr.':iSf. 11* wiiell. Pricf, «ilh :i'i'i?!l lialtery. !<]5 
American Klec-trlfiil \o\t-lt.v .V Mt'K. Co.. 

:i.>.> Centre Sti*ot>t, \f\v \'«i*k. 
Write for 19»0-19»1 Cat;Uo(riie of Klfclrical Novtltits 




The Deadly Faucet! 

I'rom it comes the germ-ljuieii 
water carrying with it all the ele- 
ments of disease, but if you use 

The Berkefeld Filter 

thewaterwill be thoroiit;lily purified in 
passing tlirougb the cylinders of Infii- 
lioi'ial Earth which i-etJiins every atom 
of solid matter. Kasy to clean. Yields j» 
cjilli>ii of pure water in 4 minutes. 
BEJtKKFEI.I» FII.TEK CO., aCtdiir St., Nfu York. 

The Pipe of the Century. 

-THE... "MALLINCKRODT" "^^^^ 

NICOTINE ABSORBENT AND VENTILATED SMOKING 

PIPE IS THE ONLY PIPE FIT FOR A 

GENTLEMAN'S UoE. 

Vou may appreciate the exquisite flavor and taste 
of a good smoking tobacco, but you can never have that 
enjoyment with a dirty, foul-smelling pipe, thoroughly 
saturated with poisonous nicotine juices, so bitter and 
disgusting totbe taste. This is eflectually remedied in 
tbe " Man i nek rod I " where tbe juices are completely ab- 
sorbed before I'eacbing the inoiitii, and assuriuff jicoul, 
clean and healthy smoke. Money refunded if not satis- 
factory I'rices trom 30 to 50 cents each, accoi'ding to 
Size and liniah Over luu.OOt sold in 181)1) alone. 

Send for il lustrated circular "'S. A." wit li prices. 

THE HARVEY A WATTS CO., 

275 Canal Street, N. Y. Station E.Philadelphia. 



Twisting machinery, yarn ur thread. '1'. A. Boyd. tioH.W.t 
Type casting machines, meltnig pot for, A. W. 

Hanman + tl5ii,.')2.'> 

Q'ypewriters, tabulating attachuieiit for, (i. 11. 

Insh .+»+ + ,,*»,*. t)5!!,o<S7 

Umbrella, folding, V. A. Whitney. .,»,*.,...- (i;)'.i.r>*lS 

Urinal, L. D. Lawniii (Id'.U Ml 

Valve apparatus, aiiiuniatically closing tloat, A. 

Fischer t!.V.c;*tI 

Valve, bluw-ofl. ,1. HugliCM i\.)'.K2'M 

Valve, combination. A. \V. Casli i).')'.),2Ui 

Valve, combined vacuum and discharge. K. L'. 

Chad wick tifj'.'.-'i'lS 

Valve gear. I-. Steele h;V.),4rxs 

Valve, hydrant, H. I''. Neunieyer tiS'J.S."):.' 

Valve, rehef. C. M. \V. Smith fiolU'tio 

Valve, reversiiifr. S. Korter i'lbiK'^-tl 

Vapor treatment apparatus, K. It. Kyan ti;y.\j;jl 

Vat. See Carbonatatii>n vat. 

Vehicle, motor, E. Bernanli ii-'jli/ntS 

Vehicle, motor, A. M. Co hum , l"l;l;^.;^s] 

Vehicle, motor. <i. T. Pilliims iliVJ.Ms 

Vehicle, t^elf propelled, (.'. H. l-'oster ^^,. ,. tJ-V.i.^",*"-* 

Veh^cipede, .1. I'reai nn tiD'.tjCil 

Velocipede driving geiir. <-'. A- liay Inr.. , t;v.t,.')U4 

Vel()Cipedes. two-speed gearing lor. A. bidier- 

jean (>;V.).olI 

Vending device. J. Aarons ii,V.t,l'.)S 

Vending machines, eleutrifally <■ ..ii;d coin 

feeding appliance lor, K. Kinm. fl')H..');io 

\Va4 seating inachine. h. II. Simmons ()■'»'.*,( ;;;() 

Wagon, 1. A. Manchester f)5!(.30;) 

Wagon brake, ii. \V. Cox.. ■ ti-V.t,:^13 

Wagon tail boii.-d fastening, (i. K, Daniels floll.osr) 

Waist and skirt fuljiister. W. .1. Ausieii ti:')'.i,;iS(j 

Washer. See I'hotographie priiil washer. 

Washing inachine, .1. H. Unei-'ge... . *;50.H#3 

Washing machine, .). C. Churchill *io9.o80 

Wasliing machine. A. S, & S. A. Kridoljih i>b'.).22A 

Water closet flushing device. It. I'aii Is ()59.255 

Wave and tidal engine. J. .1. Mchiiyre fifiS.tlil 

Weather strip. G. I,. Scoville Cod.l.io 

Weed cutter. McCorkell & McKacliei'ii. .... (;59,tiQ8 

Welding macbmes. self adjusting ciri-Hi iOT- 

for electrical. J. C. I'erry ... tl')'.(,4l'i' 

Well tubing, hoisting inecbaiiisni for. \. . .mck- 

art fi59,o86 

Wheel. See Driving wheel. Fifth wheel. Front 

wheel. 

Whisky cooler, M. Gratz fokSKS 

Windmill, t\ .1. liangenbach i^b'X'^72 

Window cleaner. E. Guggenheimer ()'>!l,4?4 

Window ventilating attaclniieni, S. ^1. King i)o'.t.305 

Wire fabric, composite. ,1. C. Perry (ioi!.4hi 

Wrench. See Ratchet wrench. 

Wrench, J. Beermaker H")'.t.'_*81 

Wrench. K. I-'. Downey. t>r>9,29:i 

Wrencb. J. A. Hensler (IjD.ofW 

Wringer. See Mop wringer. 

Yeast extracts, makint;. K. I>e Menlemeester ()oi»,'J14 

/mc and copper from their ores, extracting, r. 

(i. Collins.....' (iiV.Vias, tioi),:i40 



It's on the President 

: patent principle which huR made the President Suspender 
0U8 can be found on no other Huspender in the world. It's 
freest, easiest and most stylish suspender ever produced. 




President Suspender 



Improved 

model 

the only suspender m.ade on which the trimmings will 
not rust. Look lor the name "President" on tlie buckles 
of the genuine. 

^1 *inn Inr FclimalAC ^" Presidential Vote will be given 

^lyvUU lUl talimaiCa to wearersof PresidentSuspenders. 
■164 i»ri/,es. Conteat closes November oth. Send for booklet, 
' President Pointers"— free. Full information with each suspend- 
er. For sale by all dealers, or oO cents, postpaid, direct from 
C. A. EDCARTON MFC. CO., Box 222, Shirley, Mass. 
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KING MARINE ENGINES |CE:H1 



Kor iiUMiodiate cielivei-y in 4, fl and Ifi H. P. sizes. 



Sl>e<iul Pi 
CHAKLES B. KIS«;, 



DETROIT 



MORAN FLEXIBLE JOINT 

for Steam, Air oi' ]jiniii(l»«. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd 

147 Third Street. Louisville. Kt. 




NES, ('orliHH lilniciikRi^* Hren'erH* 
tiers' llticliinei-y. TIIK VILTER 

WW Clinton Street, Milwaukee, Wis. 



TYPE wvHEELS. MODELS ^EXPERIMENTAL WORK.EMAU.MKHIHEfn 
NOVELTIES a. E.TC. HLW 70^^ STENCIL WDRK3 100 NASSAU ST N.Y. 



lUinnPIC A EXPERIMENTAL WORK. 
IflUULLO inventions developed. Special Machinery. 
E. V. BAILLARD. Fox BIdg.. Franklin Square, New York. 



DESIGNS. 

Badge, M. Korde 

Hag. A.J. (iilibs 

Bed slat holder. K. V. GallaWav 

Bottle. J- K. Metiuire ^ 

Biiisii bracket, rotary. O. M. Deenier 

t^ar spat backs, hinge arm for. II. S. Hale... 

Car sill, railway. 11. K. [\eitliley 

Collar foundatiuii. K. K. \> arreii 

Oisplay case. J. 1>. Felsentlial . 

Display fixture lor stores, 11. (J. Koili. 

(Janie board. .M. Lazare 

Ulass. ornamented sheet or plate of. (trojji 

Mallueh , 

Hammer. H. Ransom.,.^ .,,, , 

Hoe. W. B. Smith 

Meat or vegetable chopper. V. K. Kent 

Nebulizer frame. W. .^ .1. BoeUel. ,,.,„. 

Pencil holder. J. A. Skaer 

Penholder and euvei-)p opener, 11. .1. j\twell 

I'unip stock. J. 11. Sell hill v.. 

Itailway frog. K. S. Wilgiis ^ 

ItefriKerator, I*. ,1. Xaiuiei'linda 

Kein holder. A . K Smith ^ ,. 

Saw set anri traire. 1-. N'aleiitine __ 

I Scoop, coi'ii cuttiiii;. K. H. tYitteiiden 

harpener. tool. W. H. biggs 

Sode water fountain. K. II. Hemphill. 
Spoons or similar articles, handle for, 

Crowell. -Ir 

Tire. a. IJucasbie _.„. 

Tree root protector. P. .1. Wilson- 

Wall tie, P. Kieseck ^,, 
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Scientific Physical Culture 

SUCCESSFULLY TAUGHT BY MAIL. 
The Stone System reouires only a few minutes 
a day in your own room, before retiring, with no ap- 
paratus whatever- Vour i nil i vidua 1 coiidition care- 
fully considered, and mild, inediuni .ir "igoron^exer- 
cise prescribed exactly as your particular require- 
ipentsand mode of living demand. Intelligent ex- 
ercise ^vill cure (tr prevent most of the ills to which 
flesh is heir. Mr. FUEDKItl CK W, ST(>\E, 
Oirector of Athletics of the Stone School of Scien- 
tific Physical Culture, has been Directofof Athletics 
of Columbia College, the Manhattan Atiiletic Asso- 
ciation, the Knickerbocker Athletic Association, 
and is at present acting in that capacity with the 
Chicago Athletic Association, an organization of 
Chicago's most piominent business men, whose club 
bouse represents an investment of over ¥.tO(I,OOii. He 
is a practical instructor, and at tlip age ol CH years is 
a physically perfect man. Our aim is tu create a per- 
fectdevelopment.greaterstrength and betterhealth 
ratlier than to produce wrofesainnal strong men. 
Does not overtax theheart. Both sexes, all ages — 
from 15 to 8o-are alike benefited, lllustraird de- 
scriptive booklet ami measurement blank tient FREE. 
The Stone School of Scientific Physical Culture. 

Siih<> l*>5.> \liixonir 'reiiiplc. C'liit-iitsit. 111. 
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MIERITORIOUS INVENTIONS 



financed or patents sold outright. Capital furnished 
for yooii enterprises at 5 per cent. Stock compaiiies 
formed and intluential directors procured. Stocks and 
bonds sold. We transact all business on commission 
strictly. No advance fees. PKTEll WHITNEY, 100 
Broadway. New York, 



50 YEARS' 
EXPERIENCE 




M9'ac« 



UINIOM MODEL WOfiHS 

I9J CLARK cHic*y;o. 



CAS ENCINE CASTINCS. 

Materials and Blue Prints. Write for Catalog. 

PARSELIj & WEED, l:i9-131 West 3l8t St., New York. 

INVENTIONS V/SiTS^i,^F^ 

nosiKuin;; Special I>Iacliines and DraiigbtiuST, 

ERNEST W. GRAEF, Mech. Engineer, 253 B'way, N.Y, 



Trade: Marks 
Deskims 
Copyrights ^c* 

Anyone seimiiit.' a sUetcli and descrintiim may 
quickly asceriaiii one oimiiini free wlietJier an 
invemiitn is prniiably patentable. Connmniiea- 
tioiis St net ly co[iHd(Miii;il. H andbook on Patents 
sent tree, i Mdesi ayency for securing patents. 

Paieins taken liiroiiiih Munn .It Co. receive 
mivcial iliiticv. williont chari;e. in the 

Scientific Jitnerican. 

A haiuisoinely illustrated weekly. I^argest cir- 
culation of any scieiititic .iournal. Teinis. jiii a 
year: lour months, 1^1. Sold liy all newsdealers. 

&C0.36' Broadway, New York 

Branch Office. 025 F St.. Washington, D. C. 
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TRADE MARKS. 

Beer, lager. TI. I... Hauiihtoii 

Boiler cleaning compound. T. Sniitli, Jr. 

boots and shoes. <;, I ». Si men 

Cleaning materials, certain naniijd, l.ever 

Brothers ;J5.2^S, ;io.22i , 

Confeciiunery. h'obes, llayward & ('umpaiiy 'A-i.'il'2 j 

iJairy products, certain named. K. ],. McSparraii.. ;ij.^l;j 
IJougliware. certain named, Vater \ Company, | 

(jCsellschaft mit Beschrankter Haftniiii 35,'.31T 

ExterminatcM's for rata. mice, roaches, ants, and 

bugs. American Extei'iiiinating Companv X).22~ 

Khun-. .1. Michel or..:»:'0 

}• lour, .1. K. Thomas' Sons ;t.'i.'.?:il 

Fluiir, wheat. Duluth Universal Mill Company oo,21!» 

Food drinks, vegetable and cereal preparations 

for. Nervine Food ("oinpany H5.'^32 

(Jroceries. certain named. ('. K. t\)nder & Brother S.i.:.M4 

Headache powders, l-'. \V. Klucke ;iJ,20S 

Leather currying compound. Vacuum Oil Com- 
pany 3J.-'3'J 

Meal preparation, H-0 (Hornby's Oatmeal) Com- 
pany 36.218 

Medical compounds, certain named, (iold Crown 

Medicine Company ;i5,2K) 

MedicHl compounds, certain named. ,1. A. Mus- 

grove Si). '211 

Medicine for certain named diseases. 11. B. Sum- 
mers 35.200 

Optical apiKiratus, certiiin named, (iundlacli t)pti- 

cai Couinaiiy 35.23.^ 

Potatoes, Irish and sweet. Eastern Slmre of Vir- 
ginia Produce l';xchanye '6b,2h'y 

Saws, hand. Siinonds Manufacturing Coint)anv. 

3:).2;;r to 35.23;i 
Shoes, paste or wax for polishing. Whittemore 

Brothers \, Company 35.231 

Silk. Stirling Silk Maniifactunnt: Company 3.^.20n 

Sirup and sujjar. maple, A. A. J-ow 3.'),2l;i 

Tea. W. HilUt Sony :i5.223. 3r»,:i24 

Thermometers, clitncnl. Oelschlaeger Brothers.... 3.^,";;iti 
Tobacco and ciearettes, smoking. American To- 
bacco Company 35.22G 

Varnish, certain named. Cleveland N'arnish Com- 
pany ,So,2:5;i 

Watcli movements, Hampden Watch Company... 36,234 



D.L.MOI.DEN 

. 1336 Beach St. PMiLAotuPHVA Pa. i 

RfGEAU^ ICEMACHINES' 

SEE FIRST PAfiE j^MTlFtC AMERICAN StPT. E . I»99. 



NEW METHOD forLIME BURNING 

WANTED. 

By oil or electricity, more economical than present wood 
process. Also any method to utilize kiln nres to make 
power. Address Box ^216* I'rovideucei K. I. 

W ANTED— A man capable of designing dies for special 
forms to be forged in Bulldozer and under Drop Ham- 
mer, and capable of die sinking. To suitable party 
steady employment. Give reference, and stute experi- 
ence and wages expected. Address B((x782, Marietta,0. 



D'AMOUR & LITTLEDALE MACHINE CO. 

I30 WORTH ST.. (MELW YORK, 



PATTERN A^D MODEL MAKERS. 



TURBINES s'„AU^rmkt%9A. 

WANTKD t(jT KxTKirt to fiermttiiy. PUudftrd ttoH- 
TotiDeskb madn Ijy tniftvrorthv uiiitiufneturcr. Apply 
to EltSTK KHKIS. Etssohrnnlc Fiihrik* -Mtjbleui a, 
Itheliu^termanf. 

-MachlneShop, brass and iron foundry 
not large, but well equijiped. Prewent 
owners not active nor conversant with the business. A 
thoroughly capable man who would know what and how 
to manufacture, with some capital, can buy this plant 
•n very easy terms . Address 
WATERTOWN »IF(i. CO., Wftt^Jl'towu* Wis. 



FOR SALE. 





LABELS. 

' B. B. Odell..Ir."for clears. Cannifl & Waring 7.818 

' Crispy t^orn Wafers," for confections. Crispy 

Wafer Company 7,81t) 

' Erb's Health Capsules," for a medicine, L. G. B. 

Erb 7,814 

' La Dominencia," for cigars, M. Newlander & 

Company 7,819 

' Lobelia Sweet Corn," for canned corn. United 

States Print iiiK Company 7,81 1 

' Naiura Art is Magistra." for spun silk yarn. 

iMatjid Hope Silk Manufnciuring Company 7.821 

' Our Senator." fen- ciirars. li. B.Smith 7.820 

' Peanut Kelish." for a relish, K. W, Freeman 7,SI0 

Pearl-K- Teeth." for a tooth wash, J. W. H. 

A hrens 7.&13 

' The Boston." for candy, lioston Confectionery 

Company 7,81.t 

' 11. S. (iraiit." for cigars, M. Blaskower 7. 81' 

' \Vm. Penn Kamilv Soap," for soap. National Soap 

Works 7.812 

* Yum Yum Plums." for plunis. C. H. (iodfrey.... , 7.SU'.) 



PRINTS. 

■ Francisco Goya," for cigars, Schmidt & Company.. 2til 



LIFELIKE ARTIFICIAL EYES. 

Our KOKEL eyes, made specially to 
match the natural, defy detection. \Vrite for 
jiriceaand lull particulars. W.'P.(i PIOKGEN, 
Dcpt. A, 32 East 2^4 Street, New York City. 

INVENT<H£ of well-known money making devices, 
will arrange with a manufacturer tor exclusive sale of 
PatentC'l Article (sheet metal) of exceptional merit, 
Ijarge demand, liberal terms, and an opportunity to se- 
cure money it.aking article. Add. L. Box (73, New York 



iNQ BETTER INGUBATOFIS 

!L:iil h:i:i'h n L-'Ti^nli-r |H'nH.'J]l5!J< 
!> v,iih lif.=:R at[i]jltoTi nr sX lets, 
iiiir .-iMuirut PRINTED IN 5; 
I LAh^UAQES ti^E^fi »J] nbuLiLit^illu^tri-l 
t 111 HIM, .U'*.Ti[ni,-5na acul \ttkvfi. Sent ftwtit, 



S«Tid US your address 
I andwewillshowyou 
I tiow tom^iketS aday 
abbolutsly sui«; wo 
furnish the work and teach you free, you work in 
the locality where you live. Send us your ad'iress and we will 
flxplaiQ the business fully, remember we guarantee a clear profit 
Of$3 for every day's work, absolutely sure. Write at ont;e. 

BOKAL HAnUfACTURING CO.. Box354i Uetrolt, Kith. 



JQaDaySurei 

^^ ^B^^ furnish the work and teach yo 



^'a'cVi^.'E^V BARGAINS 

ARC LAMPS. ALL KINDS AND 51 zts 

or nYNAMO3,ENGINL5M0T0RSfrc 

CORRESPOND WITH US TO BUY OR StLL. 

THOMPSON SON J C". 105 L IBER TY 51 N. Y. , 




Brass Band 

SiiAtrumentitt IItdiiih. I niri>fiBh 
z 8uppilcs. Write forcatalog, 44& 
illustrations, FKKK; it givee jn* 
formation for mufiiciaDfi-<.Dd new 
bands. LVON&HEALV, 
Sfi Adams St.* 4J1110AUU. 




READY OCTOBER 20. 
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l) THE PETEHTH WW 



By EDWARD W. BYRN, A. M. 



A printed copy of the specitication and drawing of 
any patent in tbe foregoinL' list, or any patent in print 
issued since lS*i;j. will be furnishHil fromtliis office tor 
1(1 cents. In orderiiiL' please slate the name and number 
of the patent desired, nnd remit to Munn & <^o.. .Tfil 
Broadway, yew York. >pecial raiej; will be jiiven where 
a large number of copies are desired ar one time. 

Cauadiau patents may now be obtained by the in- 
ventorj; for any of the inventions named in the tore 
2oing list, provided they are simple, at a coat of *4fl each. 
If comolicated the cost will be a little more. For full 
insTnictionw address Mniin & ro.. S*il Broadway. New 
1 York, (tther foreign patents may also be obtained. 



LARGE OCTAVO. 480 PAGES. 300 ILLUSTRATIONS. PRICE $3.00 BY MAIL, POSTPAID TO ANY COUNTRY 
IN THE WORLD. HALF RED MOROCCO. GILT TOP, $4.00. 

Readers of the Scikxtiji'Ic Ajmkrican are aware to what extent it has devoted itself for more than half a 
century, to chronicling the great inventions and discoveries of tbe present century, and to worthily commemorate 
the completion of the nineteenth century its publisliers are about to bi ing out a scholarly and interesting volume 
which will present in concrete form the great scientiHc and engineering achievements 
of the century. The cliapters give a most comprehensive and coherent account of 
the progress which distinguii^lies this as the "golden age of invention.''' resulting in 
industrial and commercial development which is without precedent. A chronoloeical 
calendar of tlic leading inventions is one of the important features of the book, enab- 
ling the reader to refer at a glance to the inventions and discoveries of any particular 
year. The book is printed with large type, on fine paper, and is elaborately illustrated 
by 300 engravings and is attractively bound. 

l]very leader of the S(.ikn'tific A.MtnttCAN should possess a copy of this unique 
^nd timely publication. 

The following is a brief Table of Contents. Chai>ter I— The Perspective View. 
II— Chronology of Leading Inventions of the Nineteenth Century. IIJ— J'he Electric 
Telegraph. I V— 'I'he Atlantic Cable. V— riie Drnamo and Its Applications.. VI- The 
Electric Motor. VII— The Klei^tric Taght. VIII The Telephone. I \ — Electricity, 
Miscellaneous. X— Tbe Steam Engine. XT— The Steam Railway. \ll- Steam Navi- 
gation. XIll Printing. XIV— Tbe Typewriter. X V— The Sewing Machine. XVT - 
Tbe Ko-iper. X \''1I— Vulcanized Rubber. X VIII— Chemistry. XIX— Food and Drink. 
XX— .Medicine. Suigeiy a.ni Sanitation. XAI— The Bicycle and Automobile. XXII — 
I'be Phonograph. XXllI— (-)ptics. X XIV— Pliotojrraphy. XX\— 'I'he Roentj^en or 
X.Rays. XXVI— (ias Lighting. X .V VII— Civil Pliiiiineeiinii. XX\'11T Woodworkiiie. 
XXIX-.Metal Working- XXX-Fire Arms and Explosives. XXXI-Textiles. XXXH—Ice Machines. XXXTII- 
Liquid Air. XXXIV — Minor Inventions. XXX V— Kpilogue. 

A full Table of t'outents. with ^amides of illustrations, is jwhu ready ajid will be sent free to any mddress, and 




the book will be readji for diftribntion October 20th. 



MUNN & CO., Publishers, Scientific American Office, 361 BtOadway, NeW York. 
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^cktttific J^mmcM. 



October 20, 1900. 




-MADE AT KEY WEST.^— 

i These Cigars are manufactured under 
< the most favorable climatic conditions and 
J from the mildest blends of Havana to- 
J bacco. If we had to pay the imported 
( cigar tax our brands Tvould cost double the 
J money. Send for booklet and particulars. 



< 






CORTEX CIGAR CO., KEY WEST. 
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ZBS^SC 




INSURANCE 
AGA!KST-tX)SS 

OR. 

DAMAGE 

TO 

PKOPERTy 

AND 

LOSS-OF-UFB 

AND 

INJUKV 
TO- PERSONS 

CAUSED'BY 



I SrEV\B01LCR-EXPLOSIOriS 

: J-B-PlEME-SECa'.TiRV 



V'6'FfeUiKlJX-V]CE.PRfilDDrr 

FB- Allen ■ l^ViCE PKEanjeHr 



: J- B-P I ERIE • SEca'.TiRv FB- Allen ■ i^Vice PsEMDon' i 

I jL&^tUilKEKIl. TREAS. LF.MlEDLEBRaOK .ASSTEBrfll 

DON'T INV£:ST 
YOUR MONMY 

ill an automobile until you have thoroughly investi- 
gated the subject. 
Those who undoi'- 
stand these ma- 
chines best admit 
that the 

WINTON 
MOTOR 
CARRIAGE 

is superior to all 

others in appear- 

i>,.- fOi ».rtft anca, in speed, in 

Price SI, tiOO. strenjtth a,nd in 

safety. It costs about }4 a cent a mile to lun and is easy 

to operate. Hydro Carbon system. Send for catalogue, 

THE WINTON MOTOR CARRIAGE CO., Cleveland. Ohio. 

Eastern Department, 120 Broadway, New York City. 




AUTOMOBILE PATENTS 
EXPLOITATION COMPANY. 



V"M>EKT\KES:-Thc mamif, 

Cyi'lcK. Thf examination of Aiit- 
for thf ilcvKlojiiiitiit of inventions. 

FL'llMSlMES:-SiJtn:ilists to 
patents. Kxjirrls tfi test motors i 
iiH'eTitors to jirt'sent jirdfitriv tliei 
to consider and to un.lertake the ss 

PrUt'IIA!4ES:-AII ni«riti.rion 
relating; to motor-i'yi-lcs,i 

F. B. HYDK, ScL-retarv. 



of Automol.il. 
- iiatciits. To 



11.1 Motor 
i'.t ca|iita 



eir ].roi.o! 

ins patents, iict^nses an. I ir\-eiitions 
Hc:irs :uitomoi.iies an.l tlidr i.:irts. 

S7 WlHiiiin St.. Xcw York, 



CHARTER ENGINE 

TTflPn Any Place 

iSH B^ '^"'f One 
UUJjU for Any Purpose 

FcfKL— Gasoline, Gas, Distillate 
Stationaries. Portables. Engines and 
Pumps, Hoisters 

It^" State Your Power Needs 
CHARTER GAS ENGINE CO., Box I4B, STERLING, 





ALVAN CLARK & SONS, 

Makers of the famous 

YERKES, LICK, PULKOWA, WASHINGTON, 

PRINCETON, HARVARD an,i„th«,Td,»™,w,. 

Our new Equatorial, $150. 3-in. aperture. 

Ciro,l.,rs™ ai.i.lkatloi,. 

CAMBRIDGEPORT, MASS. 



This Little Instrument 

pljiys the Onsnii tetter than most people uttft 
tpii jpjira' liistrurfUiu antl prattict. It Is i^olled 

The Improv ed Mfl£^stfn 

because it is the master player. 
It will play llyinuB, Popular Sougs« Churcli 
Volnutaries, Dance IVIiisie, Oveitiires, etc., on 
Any Good Cabinet Organ ; and You Cau Play It. 

^.^.^ .. .^.. pin< K* !?=*«> -^ ,^.^.^^^^. 

Projitdble Business for Good Agents. 
THE MAESTRO COMPANY, Box C. ELBRIDGE, N. Y. 




CROSBY'S 
CLOVES 



Factory to Family by mai (post-paid. 

Our great ^3.00 black eaiinHetfurgUives; 1 adiea' Mncha 
kid gloves in anv col or sBL.S.t; men's IVloi.linand Rein- 
deer glovea unlined and silk lined $1. 50 to #2.00; many 
other kinds •f gk)ve8 and mittens fiu cents «nd upwards, 
ftil in illustrated booklet "Glove Pointers." Natural 
B lack (-alloway, fair^kiu, and other fur couts; 
GalJoway whole hide robes. Taxidermy and Head Mount- 
ing in booklet * 'Moth-Proof." Do you want hidesor skins 
tanned for rugs or robes ? get our Custom Tan Folder." 
We also buy raw furs. 

THE CROSRV FRISIAN FITU CO^IPANY, 
ll(j miill .Street, Kucliester, N. V. 



WALTHAM WATCHES 

Over twenty-five years ago the 
American Waltham Watch Company 
stated that "350,000 Waltham 
Watches are speaking for themselves 
in the pockets of the people." 
To-day EIGHT MILLION 
Waltham Watches are in 
use throughout the civilized world. 

" The Perfected American Watch ", an illustrated book 
of interesting information about <wntches, ivill be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 



Watches ! Watches ! 

If you wish to see the latest tiling in 
Ijadies' Watclies, send for 

THE BLUE BOOK. 

Or if you are interested in Ulen's 
Watches, send foi- 

THE RED BOOK. 

We will be glad to send either or both 
of these attractive books, free. 

l^HE NEW ENGLAND WATCH CO,. 
37 Maiden Lane. 149 State Street, 

New Vork, N. Y. Chicago, 111. 

Spreckels Building, San Francisco, Cal. 





All ARITHMETICAL 
^^^ PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
60 per cent of time and entire- 
ly relieves mental and ner- 
vous strain. Adapted to all 
commercial and scientific 
computation. Why don't you 
get one ? Write /or pa niphlei. 
FELT &. TARHANT MFG. CO. 
52-56 Illinois St> Chicaqo. 



imp'r'o'^ed Microscope for Projection. 

'"' New metal 

track plate 
with keys 
to unlock 
standard 
and change 
instantly — 
com binins 
also pohiri- 
scope and 
stamoscnpe. 
New series 
of projec- 
ttoii objec- 
_ tiven, with 

flat field, well lighted and clear d^^flnition^ Now sub- 

staee condenser on a new system. Illuttrati^il circular, 

catalogue, etc., free. 

QUEEN & CO.. lOlO Chestnut St.. Philadelphia, Pa. 



■ 








ASBE 
FIRF-FFIT 


5T05 
COVERIINGS 

ABSOLUTELY FIRE PROM 
PERFECT MON-gOIIMIClORS 
BLE. EASILY APPLIED. 




PURE ASBESTOS. 

SEPirn nfiTH air cells 

STBONG. UGMT. FLEXI 




MADE Ift SECTIONS 

FIT &ta>dardpipe; 
H.W. .JOHN 


THREE FEET LONG 
■■ INCH TO 10 INCHtS. 

s mtg ca 








ASBESTOS MATERIALS. 
ROOFING MATERIALS. 


UgUJD PAlHTS & ^TAiNS 
ELCCTRItAL" HATER3ALS 






H 



)\ Christmas Presen t 

of a IIAY\ES-AP- 
PEUSON A ITU- 
MOBILE would be 
very a»propiiate for 
your wife, and then 
she would be up to 
date. The wealthi- 
est and most fash- 
ionable people are 
buying tbeni for 
Christmas pres- 
ent s. All our 
Automobiles (ire 
furnished with 
powerful double 
cylinder, v a r i - 
able speed gaso- 
line engines. 
'J'be most reliable power on earth. Buy your Automo- 
bile from old and experienced builders. We are the 
oldest in America Immediate delivery. No Agents. 
THE HAYNES-APPERSON CO.. - KOKOMO, INDIANA. 





NICKEL 

AND 

Electro-Plating 

Apparatus and Hatenal. 

THE 

.Hanson &VanWinkle 

Co., 

Neivai-lk. N. J. 

ISB Liberty St., N. Y. 

30 & 32 S. Canal St 

Cbicapo. 



Thfi "NEW GEM" ^^''^'''^i ^■^-'?"' ^*"^ ^"'*'* c^p^^'o" '99« 



shaves the niililest as well as the strongest 
beards without the slightest daij^er of cutting 
the face. It is the aiiiii>lestt Safest, and most 
Perfect shaving device ever invented. No 
practice required to set the best shaves and with 
the Automatic stropping Machine the 
Blades are always kept in keen cutting order. 



PKICKS: R;w.>riii Tin }iox - - - . j^; 

R.i/or, with 2 l.lii.les, ill [I.in<iHoiii^ iforocro C.iae, H..5« 

Ka>;«r, with Z lil.t.l^s, in Hau.lsom* Morocco Casf, A.IM 

AiitOHi-ilic Stro|.|.iii<- Machiiit, with Stro),, - l',50 

Catalogue of complete seta mailed free. 
SatlAl'uclIoii Kiiaruiitectl ur money refunded 

A t th* Cutlery ami C;«iit's iuiriiishiut' sturc, iu.sist u|jon 
K^ttiiif,' lh.H " New (.■ein," with a ;;u.iraiitee ikket. 

The Gem Cutlery Co., 33 Reade St.. N. Y. 




HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur s Use.— The utilization of llOvolt 
electric circuits for small furnace work. By N. Monme 
Hopkins. This valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be m;ide by any amateur who is versed in the 
use of tools. This article is contained in Siienttpic 
Amkkican !:Iipi»li-:mknt No. 1 IS'i. Price It cents. 
For sale by MiTXN & Co., sfii Bmadway, New york City, 
or by any bookseller or newsdealer 





TheCrandPnx 



TO THE 

Smltb Premier Cypewrltef. 

No HIGHER AWARDWAS POSSIBLE and, 

in thelang^uag^eof the Jury's Report, it 
was given "for general supf.riority 

OF CONSTKQCTION AND EFFICIENCY. '^ 



Cbe Cvpewriter Cxcbange 

1>S Barclay St., NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfleld St.. BOSTON 
817 Wyandotte St., 

KANSAS CITY, MO. 
209 North 9th St. 

ST. LOUIS, MO. 
^ 432 Diamond St.. 
-i: PITTSBURGH, PA. 

Xi 3 West Baltimore St., 
-^ BALTIMORE, MD. 

•^ 536 California St., 

SAN FRANCISCO, CAL. 
We will save you Irom 10 
to 50^011 Typewriters of ail makes. Send for Catalogue. 




ACEXYl-ENE 

I(0 YOU KNOW that the most light, least trouble, 
greatest comfortcaii l.e secured by using good burners. 
The best burner is T). M. STEWARD'S WONDER. 
Write, inclosing 25 cents, for sample. 
STATE Ll.NE TALC CO., Chattanooga, Tenn., U. S. A. 



mi 



RALIU CHBESLYdcb 



RESTFUL SLEEP 

lu Camp* on the Yacht and at Home. 

"Perfection" Air Mattresses, 

CUSHIONS and PILLOWS^ 




Style Gl. Camp Mattrefs witli Pillow attached. Also 
snowing Mattress deflate*. 

Clean and Odorless, will not absorb moisture. 

Can be packed in &inall space when not in use. 

^^ Send for Illustrated Catalogue. 
MECHANICAL FABRIC CO.. PROVIDENCE, R. I. 



0^7?0IVC0ASTER 



f\rf^^K f 'TS ANY CYCLE | o 676 O 6 I N U S E 

M W M ^^W^ ADDS PLEASURE AND SAFETY- ALL DEALERS SELL THEM. 
RIDE 50 MILES-PEDAL ONLY 35. ECLIPSE MANUFACTURING C?, ELMIRA^N.Y. 



SEffD FOR BOOHLST. 




JESSOP'S STEEL??! 

for Exeelleuee in Quality and \Voi-kiiinii!!«liil>. 
NEW YORK OFFICE, 91 JOHN STltEET. 



AWARDED 

and I'rix at 
19II*, 



Williams 

Shaving Stick 




SOLD EVERYWHERE. 

Williams* Shaving Stick, 25c. 
Genuine Yankee Shaving Soap, lOc. 
Luxury Shaving Tablet, 25c. 
Swiss Violet Shaving Cream, 50c. 
Williams* Shaving Soap (Barbers'), 6 

RoiiiKt Cikes, 1 lb., 4«c. Exquisite aUo f or tuilee. 
Trial cake for 2c. itanip* 
The Old I) firm in ti,, Korl'i maSiin'i a ntyrfia^ttifsf 

THE J. B. WILUAMS CO., Glitstaobury, Cl. 

LONDON j-AKrS imnSUES SVlJNEY 



ZEPHYR MAGNESIA 

PLASTIC COVERINC. 

Unequaled as ti non-ronductor of beat for use on all 
steam and lire heated surfaces. 

Guaranteed t< > cover 4 II square feet, flat surface, 1 inch 
thick, and weighs only 60 p»unds pei' bag. 

Magnesia Asbestos Moulded Sectional Covering, 
Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings, 

Asbestos Cement, and a complete line of insulat- 
ing materials of all kinds. For prices address 

THE CORK FLOOR AND TII^E CO., 
i:{9 Congress Street, Boston, ^lass* 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 



The 



Tilv r 



;flf- 



startiiifj; g;isoJiTic engine o 
the iiL-irket. ].it,'httsi eiijiii 
for the [lOWbr Iniilt. Pr.ict 
i-ally no vilir-ition. Alisoliit. 
lysafc. Single, lU.uliIe ar 
tri)jle iii-iriiit" an.l st.itioriar 
motors from ^ to SO H. P. 

WOLVERINE 

MOTOR WORKS 
Grand Rapids, Mich. 




lUUEUTflDC' MCDPAUlell t nilDCAIl 3*^0 Urondway, New Voik, ^Utli tMHriesiJonUt^nts 111 
inVCniUnO TnCnUHIl E>iLu DUflCMU hH t^HCigt; rountrieh^. UiL^re fiitnlitie<( lur the MiuiurUcture 



uiid [iitn:}du(it.i{>j] of J^JLteiit Nfkveltiejn. 



3*i0 Urondway, New > oi-k, 
n\\ tt^eigt; rountrien- ITii^'p fmnln 
Sf3uJ MiuUU and IMans nm\ wu will tuaJio you au offer. 



Acetylene Gas Lighting 

Reduced to the most 

EfUcient, Safest, Simple 

anil Economical Use. 

We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the gas from the carbide, 
and absolutely no over production 
or loss of gas. Approved by the va- 
rious Boards of h'ire Underwriters. 
Standard sizes 10 to I'lU lights. V.x- 
elusive territory given to responsi- 
ble agents. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE CO. 

Niagara Falls. N. Y. and Canada. 




All varieties at lowem prices. Best Railroad 
Track and Wagon ni stock Scales niadc. 
Also lUXJ useful articles, including Sates, 
Sewing Machines, Bicycles, Tools, etc. Sa»o 
Lists Free. Ciuc ago :*(_ALt3 Co.. (bicago. HI. 



A BOON TO BICVCLISTS 

You have felt the 
numb soreness, the 
tire* feeling after a 
long ride. The sad- 
dle was the cause 
fif it. Just try a 

Barron Automatic 

Self Adjusting 
Bicycle Saddle, 

which is construct- 
ed on hygienic prin- 
ciplesandcombioefl 
health, comfort and 
beauty. Prevents 
pressure nn all sensitive parts. No pressure or friction, 
no s«renesi*. Made of aluminnm. Save8_ one-third ex- 
ertion. Can be readiiv converted into a riKid saddle. 
BARRON SADDLE CO.. Palmyra, N. Y, 




I'rirr ft^.l©. 



